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The Ruddick Steam Engine. 





The accompanying cut which gives 
a longitudinal section of this engine, 
will show its extreme simplicity and 
compactness over any other make of 
steam engine. The piston heads, 
AA, are rigidly connected by four 
rods, the two upper ones showing at 
FF. These rods insure an equal mo- 
tion of the two piston-heads in the 
same direction and at the same time, 
The piston being thus extended by 
these rods, admits of the interposi- 
tion of the connecting rod B, from 
& wrist-pin in one piston head to the 
crank-shaft, C, which runs transversly 
through the cylinder, carrying on one 
end the belt or fly-wheel, and opera- 
ting on the other the valve-stem, D, 
which 1s moved by the short arm, E, 
attached to a crank-pin on an adjust- 
able collar fitting on the crank shaft. 
The valves and steamw-chests are re- 
psesented at HH, 

The advantages claimed for this 
engine are: 

lst. Extreme simplicity, beyond 
any other make of engine. A refer- 
ence to the annexed plan and expla- 
nation readily confirms this, ‘This 
quality of simplicity insures— 

2d. Fewer parts, and each part 
contributi yg directly as a medium of 
power, and consisting only of the 
cylinder, piston, connecting rods, 
crank valves and valve stem. 

3rd. Greater saving in repairs, on 
account of the fewer part -, and equal 
durability as compared with the best 
engines, 

4th. Greater economy in space 
and weizht than any other engine, 
and consequent economy in transpor- 
tation, A 15-horse power engine 
weighing less than 1000 pounds, 
is included within a space of 42 in- 
ches, lonzest measurement, all set up 
with belt wheel, ete, realy to run, 

5th. Can be run in any position, 
and at any reasonable speed. The 
cylinder must preserve the same 
right line, and the engine requires no 
foundation. 
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RUDDICK STEAM ENGINE. 


6th. Greater economy in use, no 
only from saving in repairs, but the 
few and simple parts in this engine 
do not require an experience engi 
neer to run and keepitin order, Any 
intelligent boy of 15 could be taught 
to run and take all needful care of 
one, in a day’s instruction, 

7th. [ts simplicity insures cheap- 
ness and construction, and conse- 
quent reduced cost to purchasers, 
while at the same time its cheapness 
does not in the least particular affect 
its power and usefulness. On the 
contrary, its simplicity is a positive 
mechanical gain, using, as it does, 
every necessary part, and-discarding 
all that are not directly, and in the 
shortest line mediums of power. The 
consumption of power in the engine 
itself is unavoidably less, and the 
amount transmitted to the distribut- 
ing point in like degree greater than 
in the case of any other engine. 

It can be made of any power, from 
one-half horse power or less, to any 
required size. 

This is not a rotary engine, as 
might be imagined, but a reciprocat- 
ing engine, with piston, connecting 
rod, valves and steam chest, made in 
the ordinary way, and familiar to all 
engineers ; dispensing with the heavy 
bed-plate, piston ro, slides and cross 
heads cemmon to other en ines; in- 
suring its extreme simplicity and 
cheapness, with equal efficiency and 
greater durability. Asa marinee . 
gine, for the purpose of driving screw 
steamers, it is especially recommend. 


ed, as any require] speed may be 
given to the screw witht gearing, 
and at the seme time it occupies much 
less room of veasel,and is tar less 
ponderous than any plan of engine in 
use. For this purpose,a lok motion 
is put on for reversing, 

For mining purposes, it is said to 
be peculiarly adapted, from its eon. 
venience of setting np, its portability, 
ind also its wide range of adaptabili- 
ty to all the work of the miuer, It 
may be ruo from Lov te 600 revolu- 
tions per minute, with entire freedom 
and safety, 

Further particulars may be had of 
Josera W. Tuansunt, 115 Liberty 
street, New York. 
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JULY 16, 1870. 
Editor—HENRY WURTZ. 


Editorial. 
HYPERCRITICISM- 

In the Chemical News of June 24, there is a commu 
nication (said to be copied from the Philosophical Mag- 
azine, which latter I have not yet seen) with criti 
cisms by W. M. Warts, D. Se., upon the paper of Prof 
Sictrman and myself on the “Calorific Powers or Ef 
fects*of Gases,” read to the Am, Association at Salem 
in August of last year; as forming the introductory 
part of a pending investigation on the important prac- 
tical subject of the temperatures of the flames ef such 
gases as are ordinarily employed for heating and light- 
ing purposes, This paper was published in the previ 
ous issue of the Chemical News (also, I believe, in the 
Philosophical Magazine itself; see likewise the Ameri- 
can Journal of Science for May, 1870, p. 339; the Jour, 
of the Franklin Institute for May, the London Journal 
of Gas-Lighting tor May 24, 1870, page 412; and this 


Journal of March 2, 1870; the latter being the earliest 
publication). 


NOTE ON THE TEMPERATURE AND HEATING- 
POWERS OF FLAMES.* 
By W. M. Warts, D.Sc. 

Mr. Warrs has forwarded to us the following re- 
marks on Messrs, Sittiman and Wortz’s paper “On 
the Temperstures of Flames,” which appeared in our 
last and previous numbers, in which certain conclusions 
on some practical points of importance are stated. 

The following numbers are correctly given as repre- 
enting the amounts of heat evolved by the complete 
combustion of equal volumes of the following gases: 

PIVGUUEOD ccnssvecceesccsdeunssees, BAGQ3 
Carbonic oxide....ccswscccecc.... $8642 
SEOPG GRO, cis nb disad sxe dnbsiece sess 1OSE04 
COREG O06. ci chaeasedicanecaciesss 206013 

But the conclusion that the heating power of olefiant 
gas is greater than that of an equal volume of hydro- 
gen is condemned as erroneous; and the authors give, 
as the result of their investigations, ‘that the powers 
of the flames of pure hydrogen and pure olefiant gas, 
even when used to the greatest advantage, to heat 
water below its boiling-point, are almost or quite iden- 
tical.” 

There seems to be, throughout; the paper, a confusion 
between the heating-power of a gas aud the temperature 
of its flame in air. 

Itis quite true that, because the specific heat of steam 
(which is one of the products of combustion of olefiant 
gas) is greater than the specific heat of carbenic anhy 
dride (the only product of eombustion of carbonic ox- 
ide), the calculated flame temperature of the latter gas 
is higher than that of the former; but, for the very 
same reason, if these gaseous products of combustion 
expend their heat in raising the temperature of water, 
the greatest effect will be produced by the olefiant gas, 
although the temperature of its flame is not so high as 
that of the flame of carbonic oxide. 
up the whole of their heat to the water, it is obvious 
that the calorific effects must be precisely in the ratio 
of the numbers already quoted; and, even if they es- 











If the gases give | 


cape at a temperature considerably above o° C., their | 


relative effects will be nearly the same. If we suppose 
the products of combustion to have a temperature of 
200° C, when they escape, the following quantities of 
heat will still be available by the combustion of equal 
volumes of carbonic oxide and olefiant gas : 


Gas burnt. Lbs. of water raised 


from o° C. to 1008 C. 
14 Ibs, carbonic oxide...........0.00- 314 
14 Ibs, olefiant gas........ssccccsee- 1546 

And these numbers are almost exactly in the same 
ratio as the numbers 38642 and 166012 We conclude, 
therefore, that the numbers quoted (vol. xxi., p. 282), 
Jn which, according to Messrs, Srruiman and Wurtz, 
“ several most grave errors are involved,” do, in reality, 
strictly represent the heating-effects of the different 
gases when employed to the greatest advantage, in heat- 
ing water below 100° C, 

The omission of the correction for the latent heat of 
steam in Buwsen’s original calculation of the tempera- 
ture of the hydrogen-flame has been already pointed 
out by Dissrrs.+ 

In the calculation of the temperature of the hydro- 


gen-flame given in this paper (p. 283), there ia also an | 


error in assigning to liquid water the specific heat 0,4805 
instead of 1, The formula should be— 


34462 — 9(637 — 48°05) 


°-_ 





w= 67432 C, 
4.3245 


* From the Philosophical Magazine, May, 1570 
+t Pogg. Ann., vol. cxxii, p. 497. 


| whom, 





Another of the conclusions arrived at in this paper 
is erroneous, viz., ‘ That, of all known gases, the high- 
est calorific effects,t under ordinary atmospheric con | 
ditions, are obtainable from carbonic oxide, whose calo- 
rific value, above 100° C., is ahout 8000° C.” 

The flame of cyanogen is hotter than that of carbonic 
oxide, the calculated temperature of the flame of cya 
nogen in air being 3519° C., and in oxygen no less than | 
10557° C. It must be remembered, however, that these | 
results of calculation in no way express the actual 
flame-temperatures. The calculated temperature of 
the oxyhydrogen-flame is 6743° C.; but the experi 
ments of Devitte] and Bunsex§ agree in fixing it be- 
tween 2600° C, and 2800° C. The following are the | 
calculated and experimental flame-temperatures of 
certain gases; it will be seen that the flame of cyano- 


gen is shown by experiment also to have the highest 
temperture: 


Calculated. Experimental. 
°6. °e, 
Hydrogen in air........ 2701 2024 
4: “ oxygen.... 67438 2844 
Carb. oxide in air....... 2996 1997 
- “ oxygen... ‘7067 8033 | 
Cyanogen in air........ 3519 3297 | 
“ «“ 


oxygen.,... 10557 
Olefiant gas in air...... 
“ “ oxygen... 


2727 
8606 
REPLICATION TO MR. WATTS. 

Mr. Warts accuses us first of “ confusion”? between 
heating powers and flame-temperatures; not observing 
that this introductory paper is confined to heating pow- 
ers or effects, the subject of temperatures being left to 
future occasions; hence he betrays inattention to our 
paper, if not confusion of ideas on his own part, when 
he suggests to us, in a note, that in our first conclusion 
on the heating effect of carbonic oxide, we really mean 
the “ flame-temperature” thereof. Such a change in 
our wording would be confusion indeed, The temper- 
ature of an open flame is usually highly variable in va- 
rious parts, and we have applied the term “ flame-tem- 
perature” to that of the hottest zone only. I believe 
that to any attentive reader, not anxious to pick flaws, 
our meaning in the use of the term maximum calorific 
effect must be manifest; namely, the total and final 
amount of heat (so to speak) or heating result, after 
total combustion; without regard to time or rapidity 
of combustion, of which, of course, the temperature is 
a function. 

Mr. Warts’s reasoning against our result as to the 
heating effect (called by him flame-temperature) of olefi- 
ant gas being lower than that of carbonic oxide, espe- 
cially compels me to think that he has not read our pa- 
per with that rttention which so confident a criticism 
should imply, This reasoning may apply, partially at 
least, to the case of the combustion of these two gases 
with the necessary amount of pure oxygen, being ‘then 
essentially a restatement (though not complete) of the 
conditions of the actual experiments of Favre and Sit- 
BERMANN ; but is wide of any application to our own 
case, in which the nitrogen of the air plays a large part. 
In burnivg in the air, as a simple calculation shows, one 
volume of CO has to heat but two volumes of N and 
haif a volume of O, whereas one volume of olefiant bas 
to heat more than 11 (exactly 11.29) volumes of N and 
three volumes of O, or 14.29 volumes altogether, up to 
the temperature of its flame, or of the body heated 
thereby. Thus in the case of aerial combustion, the 
total heat of the olefiant volume is distributed or divi- 
ded throughout 5.72 times greater bulk of air than is 
the case with carbonic oxide, Hence (in part) the lower 
calorific effect of olefiant in air, even when the latent 
heat of the steam of combustion is recovered by con- 
densation. Of these, with other things, Mr. Warts 
takes no heed, and in view thereof I think that we can 
justly retort his accusation of “ confusion,” 

As to the correction necessary in Bunsen’s Gasometry, 
for the heat of the steam of combustion of hydrogen, 


adopted by us (See Revue des Cours Scientifiques, 13 


| language which we ought to have avoided. 





we were informed that this had been made, but not by 

Our informant, Professor Cooke of Cambridge, 
thought by Bunsen himself, but we were unable to 
verify this, and in a note to our paper as published in 
Am. Jour. of Science (page 342), referred to the subject 
somewhat doubtfully. Our thanks are therefore due 
to Mr. Warrs for the reference to Drssrrs. 

The exception made by Mr, Warrsto the formula 
for the total calorific of hydrogen relating to the cor- 
rection for the difference between the specific heats of 
water and steam, is one which I cannot at present in- 
dividually enter upon, and to which I shall again re- 
turn, I will merely say that there has been contro- 
versy upon the points here involved; mentioning also 
that the number calculated by Devitte for the total 
calorific power of hydrogen in oxygen is 6800°, which 
is about the mean between Mr, Warts, and the figure 

+ Read “ flame-temperatures,” 

Lecons sur la Dissociation, p. 231, 
§ Pogg. Ann., vol. cxxxi, p. 161, 











Mars, 1869; page 232). 

As to the comments made on our conclusion regard- 
ing carbonic oxide, that “of all known gases” it gives 
the highest calorific effects; I am quite ready to confess 
that Mr. Warts has convicted us of a Inck of precision of 
We may, 
however, plead in mitigation, that our paper was more 
especially intended to introduce the subject to practical 
men, in available forms; and that we therefore, with 
an inadvertence not wholly excusable, held in mind 
only such gases as are met with appreciably in practice 
Mr. Warts therefore puts us again under obligation here. 

Some readers will doubtless conclude, from Mr. 
Warts’s last paragraph, that he suspects Professor 
Srruman and myself of ignorance regarding the expe- 
rimente of Buxsen and Device on the actual tempera- 
tures of the flames of hydrogen and carbonic oxide. The 
readers of this Journal will not heed such an in-inuation, 
in view of discussions*by the present writer, of the re- 
searches of these two chemists, that have appeared in 
these columns, antedating the presentation of the joint 
Salem paper. (See particularly Amer. Gas Light Jour- 
nal of Aug. 2, 1869, p. 34.) One sentence iu that paper 
migh t, I should think, have preented such an impres 
sion on the part of Mr. Warts. This is where we say 
that our figure 68518 ©, “ is the temperature actually 
possible in the flame of the compound blow-pipe were 
the combustion instantaneous and complete ” (the italics 
being in the original), ‘The subject belonging, how- 
ever, to that of flame temperatures, which we had not 
as yet strictly entered upon, was deferred by us for the 
time being. 

Finally, I cannot but submit that Mr. Warts, in pre- 
senting his concluding table, has in several ways, inad- 
vertently, laid bimself open to criticism of a class 
similar to most of that applied to us; including the 
accusation of cenfusion of ideas and terms. I shall be 
satisfied with respectfully presenting two questions. 
If the second column comprises the actual flame- 
temperatures, as determined by experiment, why does 
he designate the first column also“ flame-temperatures”? 
Are not these latter figures precisely what we have 
designated as total calorific powers or effects, instead of 
temperatures ? Henry Wurtz. 


American Chemical News. 


AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. 
NINETEENTH MEETING, AT TROY, AU@UST 17TH, 1870. 


The circular of the Local Committee has just come 
to hand, and we find that the time for holding the 
nineteenth meeting of the Association has been changed, 
by consent of the Standing Committee, to Wednesday, 
August 17th, 1870, at 10 o’clock, a mM. We extract: 

“It will be the aim of the Local Committee to make 
the sojourn of the members of the Association in Troy 
pleasant, as well as profitable in a scientific point of 
view. The usual local courtesies will be extended, 

“The committee is giving attention to the facilities 
for coming to and returning from the city over all 
routes of travel, and it is hoped that arrangements will 
be made with the railroad companies, by which half 
fare will be secured for those attending the meeting. 

“ Members, and those whe wish to become members, 
are requested, immediately on their arrival, to register 
their names at the office of the Local Committee, where 
they will be furnished with a member's ticket, and such 
information as may be desired, in regard to accommo- 
dations, etc. 

“ Members of the Local Committee will be in wait- 
ing at the depot, on the arrival of each train. 

“Special arrangements will be made with the pro- 
prietors of several hotels and boarding houses, for the 
accommodation of members, and many citizens have 
signified their desire to extend hospitality to members 
of the Assoéiation; but in order that all may be pro- 
vided for, without confusion or delay, it is requested 
that persons intending to be present at the meeting, 
will notify the fact to either of the secretaries, at as 
early a day as practicable, and when possible, state the 
day they will arrive. The committee will engage 
rooms at the hotels or boarding houses, for those who 
request such an arrangemant to be made, on receiving 
early notice, 

“Copies of this circular will be supplied to those 
who wish them for distribution among their scientific 
friends. 

“ A second circular, giving further information, espe- 


+ cially as to the routes of travel, and directions for mem- 


bers on their arrival in Troy, will be prepared before 
August 1st, 1870, but will be sent enly to those signify- 
ing their intention to be present. 

“ ¢" Communications should be addressed to B. H. 
Haut, General Secretary, or H. B, Nason, Correspond- 
ing Secretary, Troy, N. Y. 

* By order of the committee, 

“J. A. Griswoip, Chairman. 

“B, H. Hatt, Gen’) Sec’y, 

“H. B, Nason, Cor, Sec’y. 
“Troy, June 27th, 1870.” 
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The Chemical History of a Candle. 





BY PROFESSOR FARADAY, 





[A course of Six Lectures delivered before the Royat IxstiTuTION 
of Great Britain.] 
A CANDLE—THE FLAME—ITS SOURCES—sSTRUCTURE— 
MOBILITY— BRIGHTNESS. 





(Conclusion of First Lecture.] 

Now, how does it get hold of it? ‘There is a bean. 
tiful point about that—capillary attraction. “ Capil 
lary attraction!” you say, ‘the attraction of hairs.” 
Well, never mind the name; it was given in olden 
times, before we had a good understanding of what the 
real power was, It is by what is called capillary at- 
traction that the fuel is conveyed to the part where 
combustion goes on, and is deposited there, not in a 
careless way, but very beautifully in the very midst of 
the center of action, which takes place around it, 
I am going to give you one or two instances of capil- 
lary attraction. It is that kind of action or attraction 
which makes two things that do not dissolve in each 
other still hold together, When you wash your hands 
you wet them thoroughly: you take a little soap to 
make the adhesion better, and you find your haads re- 
main wet, This is by that kind of attraction of which 
I am about to speak, Aud what is more; if your 
hands are not aviled (as they always are by the usages 
of life) if you put your finger into a little warm water, 
the water will creep a little way up your finger, though 
you may not stop to examine it, I have here a sub- 
stance which is rather porous—a column ‘of salt—and 
I will pour into the plate at the bottom, not water as 
it appears, but a saturated solution of salt which can- 
not absorb more; eo that the action which you see, 
will not be due to its dissolving anything. We may 
consider the plate to be the candle and the salt the 
wick, and this solution the melted tallow. I have 
colored the fluid that you may see the action better 
You observe that now I pour in the fluid, it rises and 
gradually creeps up the salt higher and higher; and 
provided the column does not tumble over, it will go 
tothe top. If this bluesolution were combustible, and 
we were to place a wick at the top of the salt, it would 
burn as it entered into the wick. It is a most curious 
thing to see this kind of action taking place, and to ob- 
serve how singular some of the circumstances are about 
it. When you wash your hands you take a towel to 
wipe off the water, and it is by that kind of wetting, 
or that kind of attraction, which makes the towel wet 
with water, that the wick is made wet with tallow. I 
have known some careless boys and girls (indeed, I 
have known it to happen to careful people as well) 
who, having washed their hands and wiped them with 
a towel, have thrown the towel over the side of the 
basin, and before long it has drawn all the water out 
of the basin and conveyed it to the floor, becanse it 
happened to be thrown over the side in such a way as 
to serve the purpose of a siphon, That you may bet 
ter see the way in which the substances act one upon 
another, I have here 
a veseel made of wire 
gauze filled with wa- 
ter, and you may 
compare its action 
to the cotton, in one 
respect, or to a piece 
of calico in the other, 
In fact, wicks are 
| sometimes made of a 
kind of wire gauze, 
You will observe 
this vessel is a por- 
ous thing, for if I pour a little water on to the top, it 
will run out at the bottom. You would be puzzled for 
a good while, if I asked you what the state of this ves- 
sel is, what is inside of it, and why it is there? The 
vessel is full of water, and yet you see the water goes 
in and runs out asif it were empty. In order to prove 
this to you I have only to empty it, The reason is 
this—the wire being once wetted, remains wet: the 
meshes are so small that the fluid is attracted so 
strongly from the one side to the other, as to remain 
in the vessel although it is porous. In like manner, 
the particles of melted tallow ascend the cotton, and 
get to the top: other particles then follow by their 
mutual attraction for each other, and as they reach the 
flame, they are gradually burned. 

Here is another application of the same principle. 
You see this bit of cane. I have seen boys about the 
streets, who were very anxious to appear like men, 
take a piece of cane and light it and smoke it, as an 
imitation of a cigar. They are enabled to do so by the 
permeability of the cane in one direction, and by its 
capillarity. If I place this piece of cane on a plate 
containing some camphene (whieh is very much like 
paraffine in its general character), exactly in the same 
manner as the blue fluid rose through the salt will this 
fluid riee through the piece of cane. There being no 

res at the side, the fluid cannot go in that direction, 
bat must pass through its length. Already the fluid 
is at the top of the cane, and now I can light it and 





Now | 





| is the vaporons condition of the fuel. In o7 


form it into a candle, The fluid has risen by the cap 


illary attraction of the piece of cane, just as it does | 


through the cotton in the candle, 

Now the only reason why the candle does not burn 
all down the side of the wick is that the melted tallow 
extinguishes the flame. You know that a candle if 
turned upside down, so as to allow the fuel to run up- 
en the wick, will be put out, 
flame has not had time to make the fuel hot enough to 
burn, as it does above, where it is carried in small 


The reason is that the | 


quantities into the w ck, and has all the effect of the | 


heat exercised upon it. 

There is another condition which you muaet learn as 
regards the candle, without which uu would not be 
able fully to understand the philosophy of it, and that 
A jer that 
you may understand that, let me show you & very pret 
ty but very common place experiment, If ye 1 blow a 
candle out cleverly, you will see the vapor rise from it, 
You have, I know, often smelt the vapor of a blown 
out candle, and a very bad smell it is; but if you blow 





y 
y‘ 


| it out cleverly, you will be able to see pretty well the 
| vapor into which this solid matter is transformed. | 





will blow out one of these candles in such a way as not 
to distarb the air round about, by the continuous ac 
tion of my breath; and now if I hold a lightcd taper 








flame. You observe the shadow of the 
candle and of the wick; then there is a 
darkish part, as represented in the dia- 
gram, and then a part which is more dis- 
tinct. Curiously enough, however, what 
we see in the shadow as the darkest 
part of the flame is, in reality, the bright- 
est part, and here you see streaming up- 
ward the ascending current of hot air, as 
shown by Hooker, which draws out the 
flame, supplies it with air, and cools the 
sides of the cup of melted fluid. 

I can give you a little further illustra- 
tion for the purpose of showing you how 
flame goes up or down according to the 
current, I have here a flame—it is not 
acandle flame—but you can, no doubt, 
by this time generalize enough to be able 

es to compare one thing with another— 
what I am about to do is to change the ascending 
current that takes the flame upward into a descending 
current. This I can easily do by the little apparatus 
you see before me. The flame, as I have said, is not a 





| candle flame, but it is produced by alcohol so that it 


| shall not amoke too much. 


two or three inches from the wick, you will observe 
a train cf fire goivg 
through the air till it 
reaches the candle, I 
am obligel to be 
quick and ready, be 
cause if I allow the 
vapor time to cool, it | 
becomes condensed | 
into a liquid or solid, | 


disturbed. 


or form of the flame. 
It concerns us much 
to know about the 
condition which the 
matter of the candle 
finally assumes at the 
top of the wick,where 
: you have such beauty 

7 - and brightness as 
nothing but combustion or flame can produce. You 
have the glittering beauty of gold and silver; and the 
stil higher lustre of jewels like the diamond and ruby ; 





but nothing of these comes by comparison near to the | 


brilliancy and beauty of flame. What diamond can 
shine like flame ? 
the very flame shining upon it. The flame shines in 
darkness, but the light which the diamond has is as 
nothing, until the flame shines upon it, when it is bril- 
liant again, The candle alone shines by itself and for 
itself, or for those who have arranged the materials. 


Now, let us look a little at the form of the flame as} 
| wish to find out everything concerning them. That, 


you see it under the glass shade, It is steady and 
equal, and its general form is that which is represented 
in the diagram, varying with atmospberic disturb- 
ances, and also varying with the size of the candle, It 


is a bright oblong, brighter at the top than | 
toward the bottom, with the wick in the | 


middle, and beside the wick in the middle 
certain darker parts toward the bottom 
where the ignition is not so good as in the 
part above. I have a drawing here, made 
many years ago by Hooker, when he made 
his investigations, It is the drawing of 


the flame of a lamp, but it will apply to | 


the flame of a candle. The cup of the can 
dle is the vessel or lamp; the melted 
spermaceti is the oil; and the wick is com- 
mon to both, Upon that he sits this little 
flame, and then he represents what is true, 
a certain quantity of matter rising about 
it wich you do not see, and which, if you 
have not been here before, or are not fa- 
miliar with the subject, you will not know 
of. He has here represented the parts of 
the surrounding atmosphere that are very essential to 
the flame and that are always present with it. There 
is a current formed, which draws the flame out, for the 
flame which you see is really drawn out by the cur. 
rent, and drawn upward to a great height, just as Hook- 
er has here shown you, by that prolongation of the 
currrent in the diagram. You may see this by taking 
a lighted candle and putting it in the sun so as to get 
its shadow thrown on a piece of paper. How re- 
markable it is that that thing which is light enough 
to produce shadows on other objects, can be made to 
throw its own shadow on a piece of white paper or 
card, so that you can actually see streaming round the 
flame something which is not part of the flame, but is 
ascending and drawing the flame upwards. Now I am 
going to imitate the sunlight, by applying the voltaic 
battery to the electric lamp. You now see our sun 
and its great luminosity; and by placing a candle be- 
tween it and the screen, we ‘get the shadow of the 


It owes its lustre at night time to | 


} 


or the etream of com- 
bustible matter gets | 


Now, astotheshape | j 








I will also color the flame 
with another substance, so that you may trace its 
course, for with spirit alone you could hardly see 
enough to have the opportunity of tracing ita course of 
action, By lighting this spirit-of wine, we have then 
a flame produced, and you observe that then held in 
the air it naturally goes upward. You understand now 
easily enough 
A why flames go up 
funder ordinary 
circumstances — 
it is because of 
the draft of air 
by which the 
combustion is 
formed. But now 
by blowing the 
flame down you 
see I am enabled 
to make it go 
downward into 
this little chim- 
ney, the direction 
of the current bee 
ing changed. Be- 
fore we have concluded this course o! lectures, we shall 
show you a lamp in which the flame goes up, and the 
smoke goes down, or the flame goes down and the 
smoke goes up. You see, then, we have the power in 
this way of varying the flame in different directions, 


There are now some other points which I must bring 
before you. Many of the flames you see here vary 
much in their shape by the currents of air blowing 
around them in different directions; but we can, if we 
like, make flames so that they look like fixtures, and 
we can photograph them—indeed, we have to photo- 
gragh them—so that they become fixed to us, if we 





however, is not the only thing I wish to mention. If 
I take a flame sufficiently large, it does not keep that 
homogeneous, tbat uniform condition of shape, but it 
breaks out with a power of life which is quite wonder- 
ful. I am about to use another kind of fuel, but it is 
truly and fairly representative of the wax or tallow of 
acandle, I have here a large ball of cotton, which 
will serve as a wick, And, now that I have immersed 
it in spirit and lit it, in what way does it differ from 
an ordinary candle? Why, it differs very much in one 
respect, that we have a vivacity and power about it, a 
beauty and life utterly unlike the light presented by a 
candle, You see those fine tongues of flame rising up. 
You have the same general disposition of the mass of 
the flame from below upward, but, in addition to that, 
you have this remarkable breaking out into tongues 
which you do not perceive in the case of a candle, 
Now, why is this? I must explain it to you, because 
when you understand that perfectly, you will be able 
to follow me better in what I have to say hereafter, I 
suppose some here will have made for themselves the 
experiment | am going to show you, AmT[right in 
supposing that anybody here has played at snapdrag- 
on? I do not know amore beautiful illustration of the 
philosophy of flame, as to a certain part of its history, 
than the game of snapdragon, First, here is my dish; 
and let me say, that when you play snapdragon 
well you ought to have the dish well warmed; you 
ought also to have warm plums and warm brandy, 
which, however, I have not got. When you have put 
the spirit into your dish, you have the cup and the 
fuel; and are not the raisinsacting like wicks? I now 
throw the plums into the dish, and light the spirits, 
aod you see those beautiful tongues of flame that I 
have referred to, You have the air creeping in over 
the edge of the dish forming these tongues. Why? 
Because through the force of the current and the ir- 
regularity of the action of the flame, it cannot flow in 
one uniform stream, The air flows in so irregularly 
that you have, what would otherwise be a single im- 
age, broken up into a variety of forms, and each of 
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these little tongues has an independent existence of its 
own, Indeed, I might say, you have bere a multitude 
of independent candles. You must not imagine that 
because you see these tongues all at once, that the 
flame is of this particular shape. A flame of that 
shape ie never so at any one time, Never is a body of 
flame like that which you just saw rising from the ball, 
of the shape it appears to you. It consists of a multi- 
tude of different shapes, succeeding each other so fast 
that the eye is only able to take cognizance of them 





all at once, In former times, I purposly analyzed a 
flame of that general character, and this diagram shows 
you the different parts of which it is composed. They 
do not occur all at once; it is only because we see these 
shapes in sach rapid succession that they seem to us 
to exist at one time. 

It is too bad that we have not got further than my 
game of snapdragon, but we must not, under any cir- 
cumstances, keep you beyond your time. It will bea 
lessen to me in future to hold you more strictly to the 
philosophy of the thing than to take up your time eo 
much with these illustrations, 


Report of Inspector of Illuminating Gas to 
First Branch City Council, Baltimore. 


We are under obligation to Prof. Wm C. A. Aiken, 
of Baltimore, Inspector of Illuminating Gas, for 
the following report, which has been unavoidably 
crowded out of our columns the past two issues of the 
Journal : 


To the Honorable President and Members of the First 

Branch of the City Council : 

Gentlemen: Early in March the undersigned was 
requested by a resolution of your honorable body to 
“ furnish all information in regard to the burners used 
for street lamps and other purposes by the city author- 
ities, and aleo his opinion as to the merits of the 
several burners used and which is the most economi- 
eal. 

The reply to this inquiry I beg leave now to present, 
premising that its long delay has been unavoidable, as 
the time required for a careful comparison of the large 
pumber of sample burners presented could only be 
found during the brief intervals of professional engage 
ments, Understanding the inquiry as referring to the 
existing stare of things, al! my experiments have been 
conducted simply to determine what are the best bur 
ners to use with the gus of the Baltimore Gas Company. 
when burned under the average maximum pressure, 
existing over a very large part of our city With vas 
of uniform quality, the supply of air, the size and form 
of the orifice of the burner, aud the velocity of the 
issuing jet, will all influence the light-giving power, 
and thus the same bulk of any gas may yield very 
different quantities of light, according to the burner 
used, The orifice may be too large or too small; the 
v: locity of the stream. or in other words, the pressure 
on the gas, may be too great or too little, and the cow- 
bustion may be two rapi-i or too slow. 

It 18 a mistaken idea to think to economize gas by 
using a burner with too emall an orifice; with such we 
will always fiod a flame showing a large amount of non- 
luminous blue base. If, on the other hand, the oritice 
is too large, the escape of gas will be too abundant, 
the combustion will be imperfect and the flame wiil be 
emoky. 

The greatest obstacle to the economical consumption 
of gas is undoubtedly the great pressure in the street 
muins, This pressure can be diminisbed in any build- 
ing by partially closing the stopcock behind the 
meter, between that and the main. But the objection 
made to this is that it has to be done every month 
where a wet meter is used, and is theretore trouble 
sowe The same object can be accomplished in ancther 
manner—that is, we can retard the flow of the gas 
and consequently diminish its velocity as it escapes 
from the burner by other means, All burners that pro- 
fess to economize gas have some contrivance for this 
purpose, Sometimes a diaphragm of wire gauze and 
sometimes some fibrous material, as wool or cotton, is 
placed in the body of the burner; but in time these are 
liable to become obstructed, and 80 impervious as to 
require to be removed and renewed. 








Of the various methods employed for checking the 


flow of gas from the burner, which have come under 
my notice, the plan adopted in the double burner 


arrangement appears to be the moat economical. The | 
Cylinder burner, the American patent, the Young ° 


America, and the Imperial gas economizers, are con- 
structed on this principle, In other forms of burners 
examined, there are eluborate and ingenious devices 
intended to accomplish the same thing—to control the 
flow of gas, Among these I may name the “ Index 
burner,” a double burner with an index regulator in 


side; the “ Mill burner,” with a screw regulator on the | 


outside, and the “ Avery Surner,” which claims to have 


a self-acting valve, all apparently not so well fitted for | 


general and common use. The eame may be said of 
some special contrivances for increasing the light of a 
given flame, Such as “ Croll’s Platina Perfector,” 
adapted to the Union jet and the cap of the “ More 
Light” burner used on a batwing. The last by inter- 


fering with the direct contact between the air and the | 


base of the flame on one side, appears to increase the | 
light by restricting the extent of this non luminous blue | 


baee, The action of these will be found noted in the | 


table of results appended. So far as any conclusions 
can be drawn from my experiments, a brief glance at 
the table will show that the burners that interpose a 
check to the flow of gas when used under high pressure, 
are much better than those that have no such check. 
Those known as the American patent, the Cylinder 
burner, and the Imperial gas economizers, have given 
the most satisfactory record. By substituting one of 
these for the old fashiened open iron or brass single 
burners, which offer no obstacle to the flow of gas, a 
much less quantity can be made to yield the same 
amount ef light, And in that preportion the burners 
reccomended will prove most economical. “ Tufts’ 
street burner,” said to be in use on the street lamps in 
Boston, has connnected with it a regulator intended to 
equalize the flow of gas under varying pressure. 
Whether better than those named above could not be 
determined from my limited examination. It is stated 
that the double or cylinder burners are largely used in 
New York city on the public street lamps, and the 
Young America burners in Cincinnati and in Baffalo 
In my trials the “ American patent” has done better 
than either of the others. It is hardly necessary to 
add that all the burners in a gross of any kind are not 
likely to be equally perfect. The best form of burner 
ascertained, the material of which it is made, is an im- 
portant censideration, Of two equally good in all 
other respects that one will be the best which will last 
longest unchanged. A metal tipped burner will cor- 
rode and become unfit for use by the action of heat 
much sooner than alava or porcelain tip, and there- 
fore the latter are to be preterred, Where a very 
bright light is required, the Argand burner, as a gene- 
rii rule, is the best. But their yreater cost and great- 
er trouble io using, with the breakage of chimneys, 
imterpose to prevent their common use. They are 
net the most economical where%a lesser amount of light 
will suffice; in such case the Batwing, or Union jet is 
better fitted. Among the Argands tried, “ Sugg’s New 
London Standard,” with six-inch chimney, is the mest 
remarkable, supplying the light of eighteen candles by 
the consumption of four cubic feet of gas per hour, 
Having but a single sample of the kind I cannot say 
whether fairly represents the average p wer. 





Ja conclusi o it only remains to return my thanks to | 


those who have kindly supplied burners for examina 


tion, To Messrs Rodgers & Son | am indebted for the | 


loan of a very large a-sortment, including some forty 
different kinds; to Messrs, Ault & McEvoy for samples 
of Croll’s, Sugg’s, and Letheby’s English and an 
assortment of American burners; to Messrs. Davidson 
& Co., fer the “ More Light,’ the Avery, and various 
others; and to Messrs. brooks, Grimes, Pope & Cole, 
Saunders (of the Gas Company’s Office,) and McLaugb- 
lin, of our own city; and to Messrs, Tufts, of Boston, 
K. P. Gleason, and Archer, and Pancoast, of New York, 
and C. Gefrorer, of Philadelphia, for numereus samples 
ot the most reliable burners in use. 
Respectfully, 
Wituam E. A, Arxen, 
Inspector of Illuminating Gas, 


The first column of figures in the table gives the 


Table of Light-giving Power of different Burners. 
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pressure on the yas in the street main, represented by | 


the height of a column of water in inches and tenths, 
The second column gives the estimated consuming 
power of the burner, in cubic feet per hour; the fourth 
gives the actual consumption in cubic feet per hour, 


and the fifth column gives the illuminating power of | 


the burner ured. The temp-rature of the photometer 
room ranged from 60 deg. to 65 deg. Fah. The candle 
power of the gas by the standard Argand was 18 can. 
ales, No attempt was made to determine which 


burner would give the most favorable conditions, The | 


only inquiry was which burner would give the most 
light under the existing conditions, The governor was 


thereiore thrown aside and a connection was made witb | 


the street main, and the gas was burned, as when in 
ordinary use by the public, 


| 





British Association of Gas Managers. 








The seventh annual general meeting of this Associa- 
tion was, held Tuesday, June 7, at the rooms of the 
Society of Arta, John street, Adelphi, London, The 
Vice-President Macnus Onren, Esq, A. I. C. E. (inthe 
absence of the President Mr. Esson, in consequence of 
illness) delivered an extended inaugural address, from 
which we collate such portions as will be interesting 
to the gas fraternity in this country. 

GAS PURIFICATION AND SCRUBBERS. 


The next thing of importance, after making the gas 
in good productive quantity is quality. Gas can be 
made practically free from impurities, and it is but 
right that the consuming public should have pure gas 
to burn, especially now that chemical science has shown 
us the way to free our gas from those impurities which 
thirty years ago we supplied with the gas, because we 


| had not thea the knowledge required to grapple with 
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those difficulties. About that time, with gas at 10s° 
per 1900 cubic feet [ re nember perfectly well, when 
testing the gas for sulphuretted hydrogen by means of 
acetate of lead—the onl; test for sulphur known to gas 
envineers of that day—I often found the test of a shade 
which, if found in the gas of the present day, would 
make Dr. Letheby’s hair stand on end with horror at 
the amount of impurity. Mind, I am giving you my 
experience of 30 years ago, when I was a pupil of the 
engineer of one of the London gas companies, Chemi 

cal science has, however, made vast strides since then, 
and the case is very different in the present day. Gas 


can now be, and should be. sent out to the public free | 


from visible sulphuretted hydrogen and ammonia: and, 


tain the efficiency of each separate part of the various 
purifying processes employed in gas works. My suc 
cessor in office will be in a position to comment upon 
these experiments at the next annual meeting of the 
society. For myself, judzing from the information 
given to me by the engineers conducting those experi 
ments, | must say that the idea entertained in many 


| quarters of trnating to ir creased scrubbing power as a 


further, no well regulated gas establishment should | 


now send out gas of a less illuminating power than 12 


standard sperm candles, burning 120 grains, when com- | 
pared with five feet of gas burrt through the Letheby’s | 
et burner, nor less than 134 candles burnt through | 
the gas referees’ or Sugg’s new ‘ London” borner, and | 


I believe the consumers have no cause to complain 
that this is not done. Gas managers are constantly 
trying new inventions to improve the purity and illu- 
minating power of gas, and when thoroughly proved 
the members are always willing to impart the know 
ledge so gleaned, and there is scarcely a meeting of 
this Association but we have a paper on purification in 
some of its branches, showing the proper importance 
that members attach to this subject. On the present 
occasion we have two such papers, one by Mr. Upward 
of the Chartered Gas Company, on purification; and 
one by Mr. George Livesey, of the South Metropolitan 
Gas Company, on scrubbers. 
cularly draw your attention to scrubbers. 
ratus in general use upon a gas factory, probably no 
pertion is eo uncertain and unsatisfactory im its opera- 
tion as the ordinary coke scrubber. Care is taken, in 


I mnst, however, parti- | 
Of all appa- | 


designing this purifier, to provide scrubbing surface of | 


proper proportion to the gas made, but the mainte 
nance of this proportion is a question of time, and often 
of very little time. Under very favorable conditions, 
as regards the kind of coal used and the condensing 
apparatus through which the gas has previously passed, 
the scrubber may perform the duty for which it was 
intended; but almost always when a scrubber is opened 
it is found that there is just sufficient room in the cen 
ter to pass the volume of gas for the time being, all 
other openings being filled with deposit. Some admi 
rable arrangements for distributing liquor are in use. 


but ne mode of distribution of water or liquor that I | 


know of can prevent or dislodge this deposit. Steam 
has been successfully used to prolong the life of the 
material, and save the cost of changing it; but any 
force the water may possess is exhausted by the upper 
strata of scrubbing material, and it simply finds its way 
to the central apertures through which the gas ascends, 
My brother, Mr. Jobn Ohren, the engineer-in-chief of 





| 


the Rio de Janeiro Gas Company, substituted plates of | 


iron for trays of coke, and with good effect; and Mr. 
George Livesey will explain in his paper an admirable 
arrangement by means of thin boards placed edgeways 
tier above tier, which he has used at his worka, and 
which, he says, is very effective, never gets out of order, 
and never wants changing. Well, so far, we seem to 
be arriving at a point of perfection in scrubbers; but 
then we find we bave arrived at the same time at a 


knowledge that the acrubber is, after all, not the friend | 


to gas managers it was supposed to be. 
scrubbing ia very effective in taking out the ammonia 
from the gas, and it having been found necessary to 
reduce the amount of sulphur compounds contained in 
the gas. to comply with the conditions required by the 
Metropolis Gas Act of 186, that gas should not contain 
more than 20 grains of sulphur im every 100 cubic feet, 
the ingenuity of gas managers and yas chemists became 
taxei to devise means to this end. Among other expe- 
riments, the washing of the gas in the scrubbers, more 
particularly with an:moniacal liquor, was found to be 
beneficial in removing sulphur, and it was supposed 
that the greater the scrubbing surface the greater the 
amount of sulphur removed; but to the present time 
we have no reliable data to go upon 
testings of the gis for sulphur compounds, before and 
after entering the scrubber, to ascertain the full eff-ct 
of the working of that part of the purifying apparatus, 
we find that the amount of sulphur in the gas varies 
from day to day ina rewarkable manner, and from 
Causes not yet ascertained 


EXPERIMENTS OF THE GAS REFEREES, 


The board of gas referees have to determine a maxi- 
mum tor the sulphur compounds, and therefore their 
proceedings are of extre. e importance to the London 
gas companies, Averages are of little use here, for the 
London Gas Acts of 1868-9 require that the maximum 
shall, under heavy penalties, be observed for each sin 
gle day. The referees have not yet issued any public 
report on the subject, but | learn that experiments on 
a manufacturing scale—the only ones reliable—have 
been made, ahd are still in progress, under the instruc- 
tions of the referees, which unquestionably will throw 
much light on this difficult point, Among others, a 
systematic series of experiments is being made to ascer- 


We know that | 


From caretul | 





means of lessening the amount of sulphur ie the gas is 
wholly contradicted by the result of those experiments 
so far as they have gone. [may add, that if the 
referees properly and wisely discharge the important 
duties devolving from time to time upon them, the re 
sult cannot fail to be of much use to the science of gas 
manufacture ; for they have, what none of us ever havi 
betore, the means of instituting careful experiments, 
upon a uniform plan, in each of the large gas-works 
under their supervision, and thereby combining and 


bringing te a focus the knowledge of the able engineers 


of the sveral companies, and sifting out the truth in a } 


practical and reliable manner. 
TESTING GAS FOR SULPHUR 


I cannot quit this subject without calling your 
attention to a new apparatus which the gas referees 


have devised forthe testing of gas for sulpnur com- 
pounds other thau sulphuretted hydrogen. I have 


obtained from Mr. Sugg a specimen of this apparatus 
Ths main differende between it and Letheby’s appara 
tue is twofold—firstly, instead of a large empty cylin 
der, the relerees use aasmall upright cylinder filled 
with glags balls, a sort of scrubber, in fact ; secondly 


HY 


a careful adjustment has been made to secure a rood 
draught. ‘The bottom of the Letheby apparatus is left 
open, and also the area of the lower ena of the “trum 


pet tube” is considerably larger than that of the upper 
end ; accordingly the instrument, besides ré quiring to 
be carefully guarded against side draughts, is liable t 

this drawback, that the external air, although drawn 
up by the heat to the height of the burner, cannot al 
pass upwards through the narrow orifice above, and 

i 

at the lower end; in the referees instrument this is 
prevented by covering the lower end of the trumpet 
tube, and narrowing the admission of air in such a way 
as toimprove the draught, which at the same time 
protects the lower end of the instrument from the action 
of external currents, From experiments made with 
the two inatruments, I find that the amount of sulphur 
obiained by the referees test is as 80 grains against 24 
grains obtained by the Letheby apparatus. I need 
hardly say that the adoption of this more efficient test 
for the sulphur compounds must in justice to the gas 
companies, be properly taken into account by the 
referees before they fix the maximum of sulphur to be 
allowed in the gas of the companies placed under their 
supervision by the recent Acts of Parliament 


AUTOMATIC LAMY: LIGHTERS, 


Since our last meeting we have two additional “ iron 
lamplighters”"—the hydraulic lamplighter and the 
pneumatic lamplighter, the first designed by Mr. Hun 
ter, an engineer, but not connected with gas-works, He 
has produced an apparatus to be worked by hydraulic 
power, The pecul ar feature is that by one operation 
the tap is opened, a match struck, and the yas lighted 
A service-pipe is to be laid throughout the di-trict to 








hilly district, and he is -prosecuting his operations as 
Southport. Another greater dilfficulty I foresee it 
the freezing of the water in the pipes in winter, which, 
[ tear, will curtail his richly deserved reward for his 
beautiful invention, One bint I may throw out for 
his consideration—the use of sea water. It is not 
only at the sea-side that this can be got, but as a com- 
pany is forming to supply sea water in London ata 
cheap rate, the London gas companies can be supplied 
with sea water for their iron lamplighters, unless it be 
superseded by the pneumatic lamplighter, the second 
invention mentioned, the patentees of which, Messrs, 
Sthphenson, Bartholomew, and King, have no doubt 
foreseen the difficulties [ have spoken of. Their “iron 
lamplighter” is worked with air instead of water, and 
from all [ at present see will prove asuccess, There 
is a model working apparatus on the table, and :.em- 


} 


bere will not only have a chance of seeing the working 
of it, but have an explanation, if time will permit. 

Since writing the foregoing, Ihave heard from Mr. 
Hunter. He says: ‘‘ I am happy to say the apparatus 
works well, All through the last winter it has been 
entirely uneffected in its working by frost; the lamps 
ight in rapid succession, so that the cylinders are not 
all required to be filled at the same moment, consequent- 
ly a small water pipe will answer the purpose. 


GAS EROM OOAL TAR, 


[Our readers are advised not;to accept thls aine grano 
salis. We shall throw out some remarks thereanent at 
an early day.—H. W.] 


While on the subject of tar, I may state that another 
mportant use tar is likely to put to isthe manufacture 
of gas, As tar contains a large quantity of rich hydro- 
carbons, it has engaged a large share of the attention 
of gas managers, who for many years have, by various 
means, endeavoured to convert the valuable fluids 
which it contains inte permanent gasses. Their attempts, 


| however, have not been attended with anything like 
| success—principally because it was found that solid 
consequently is liable to regurgitate and escape again | 


leposits and naphthaline caused obstructions in the 
mains and pipes, and carbon on the retorts, without 
the anticipated increased quantity of gas. Improve- 
ment has, however, been introduced at Cork, by Messrs, 
Still and Lane, and although the new process has been 
in operation there over a year, no deposits bave been 
observed in either the manufacturing or distributing 
apparatus, 

lhe essential difference in their process, which by- 
the-by, they have patented, consists in the thorough 


| amalgamation, by suitable machinery, of the tar with 


} London burner, 


| ton ot breeze ; 
| of the total quantity of coal to be carbonized. 


a portion of the coal which is to be carbonized, From 
30 to 40 gallons of tar are mixed and ground up with 
with three-quarters of a ton of coal and a quarter of a 
the proportion to be used is 25 per cent, 


The advantages claimed for the process are a large 
yield of gas, increased illuminating power and a re- 
conversion of breeze into coke, its particles being 
cemented together by the pitch of the tar. It is said 
hat inferior Welsh coal treated under this patent can 
be made to yield 15 candle gas, tested by the old 
‘ The theory of the precess appears to 


| be this—that while in former experiments the tar was 


be lighted, with branches to each lamp. The pipes are | 


charged with water, and the pressure required is viven 
and maintained from a tank placed at the required ele 
vation. Inside each lamp post is to be placed a sma 

cylinder, to the piston of which isattached a rod. Ihe 
top of this rod is serrated, and gears into a toothed 
wheel attached tu the plug of the lamp-tap, which ts 
turned round, and opened as the rod rises A snail 
fusee drops from a reservoir, and is carried by a swivel 


merely distilled, in this process it is in a great measure 
ecompos-d and the pourer gases coming from the cock 
while in (heir naseeot state c mbine with the rch hye 
rocarbons of the tar, which are thus cone ted iato 


| permanent gases, instead ot condensing «nd forming 


/ostructions In the a paratus The patentees have 


|viven a long trial to the process before endravor- 


plate toa piece of roughened spring, en which it is | 


rubbed and ignited, It is then carried round pist the 
burner, the gas lighted, and the fusee drops te the 
bottom of the lantern. In the morning, when the gas 


18 to be extinguished, the pressure of water is taken | 
off the cylinders and an escape-tup opened, the pistons | 


drop with the weight of the rod and the taps are 
turned off Itis propos d that, as the 
cleaned weekly, the lamp cleaner shall supply the res 
ervoir with a week's supply of matches 

Now. up to this port all is satisfactory, I have 
tried the model apparatus repextedly, and found it to 
work well, the only exception tu the general plan, as 


worked by the model! being the ignition of the matches 


lamps are | 


as they occasionally fail; but this is a difficulty of | 


little moment, as good matches can easily be procured 
My great objection was that in a hilly district the 
pressure of water could not be taken off the cylinders ; 
therefore the pistons in the laiwps on the side of a hill 
would be kept up by the pressure from the top of the 


hill, and as it would be out of the question to take the | 


water out of the pipes every morniug, and recharge 
them before night for relighting, the lamps would cou 
tinue burning. Mr. Hunter, when | discussed the 
matter with him, thought to get over the difficulty by 
Weighting the rods, and varying the size of the cylin- 
der; but he took my advice not to commence in a 


ing to get it adepted by other companies, Some triais 
have been made in Dublin, extend ng over several 
weeks, which have resuited, it is reported, in consider- 
able economy of manufacture, If further experience 
‘onfirms these results, gas companies—particularly 
where the iron stoker is in use—will no doubt adopt 
the process, and as a conseqnence, tar will ris- iu price, 
az a great quantity will be withdrawn trom sale. Gas 
managers witl do well to bear this in mind io waking 
Lue contracts tor the sale of tar. 


GAS FOR HEATING AND COOKING PURPOSES, 


We have a paper by Mr. Goddard, of Ipswich, on 
the “ Application of Gas to the Generation of Steam,,, 
\sy application of gas to the uses of man muet bea 
b nefic to the gas producer as well as to the gas con- 
sumer, and theretore the application of gas to the gen- 
eration of steam, whether for machine power or for 
cooking, if effective, must cause an increase in the sale 
That gas can be used jor cvoking with advan- 
tage is a fact known to many of us. Mr. Somerville, of 
Dublin, introduced couking-stoves at Maidstone, and so 
satiefied were the consumers witb the use of his stoves, 
that they were taken faster than he could make them, 
and his summer consumption of gas was largely in- 
I believe he has also intro iuced them 
at Dublin, ahd I have no doubt with yood results, 
Hitherto the great daawback to cooking stoves has 
been the smell, but by using stoves made with glazed 
tiles aud atmospteric burners, there is no smell, and 
they can be fixed in any part of the house, as they req 


of yaa, 


creased thereby. 
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quire no chimney. The benefit to be derived from the 
use of these stoves in small houses during the summer 
months is self-evident. From experiments made by 
myself, I have found that the cost of gas for cooking a 
joint is very much lees than coal, if the fire has to be 
made for that purpose only, These stoves have just 
been introduced to our consumers ; they cost the com- 
pany £5 5s, each, and we let them out ata rental of 
2s, 6d. per quarter, I recommend gas managers to 
consider this subject, with a view to increase their 
summer consumption. 


[Owing to the crowded state of our columns, we have 
to omit two interesting tables in connection with this 
subject. ] 


PHOTOMETRY. 


Among the novelties of photometry is the apparatus 
designed by Mr. F. W. Hartley, of Westminster, The 
apparatus consists of three photometers converging to 
acommon center, which is occupied by one candle, so 
that three operators may determine the illuminating 
power of any one of three gases compared with one 
and the same candle, Fortunately the days are pass- 
ing away when two or more gas companies were al- 
lowed to supply gas in the same street, generally re- 
sulting in a waste of the shareholders money, and a 
loss to the consumer, otherwise this photometer would 
have been useful to try one company’s gas against ano- 
ther, but now I do not see the object to be obtained. I 
can understand three operators testing the gas at one 
time, and then comparing their results. I believe they 
would be nearer the truth than three separate testings 
by a single burner; not that I put much faith in the 
report of difference in human vision. I believe the dif- 
ference to be in the candle, not in the vision: and I am 
led to infer, if this be so, that Mr. Hartley’s instrument 
would be more perfect if his gas were in the centre, 
and the candles placed at the three points, The diffi 
culty that [have experienced most in photometry is 
the variation in the amount of light given by different 
sperm candles, and even different parts of the same 
candle, and under different temperatures ; and I con- 
ceive that the more we multiply the candles the nearer 
we arrive at acorrect average. Supposing, then, we 
have three pairs of candles, two at each point, by this 
means any variation in one pair of candles will be 
checked by the other two pairs; for although not im- 
possible, yet I think it hardly likely that all the can- 
dies would err exactly in the same way; at any rate a 
certain number of experiments must necessarily end in 
a more perfect result than at present obtained with the 
single apparatus, and this fact I believe was maintained 
by Mr. Kirkham in a paper read by bim at the Institu- 
tion of Civil Engineers last year. 


BURNERS. 


I take this opportunity to direct your attention to a 
report made to the Board of Trade by the referees ap- 
pointed under the City of London Gas Act, 1868. One 
of the questions addressed to the referees was to deter- 
mine the burner to be employed in testing the gas for 
illuminating power. As appears from the report, the 
referees carefully examined the various kinds of bur- 
ners in use, and also some new ones, and the result of 
their inquiries was the adoption of a burner submitted 
to them by Mr. William Sugg, now known as “ Sugg’s 
New London Burner ”"—in all reapects a beautiful in- 
strument, superior to any hitherto invented. 

In the referees report, the burners in use by the con- 
sumer are commented upon. How often has this sub- 
ject been commented upon, and the unfortunate consu 
mer, after trying burner after burner, drags on his life 
in aetate of semi-darkness? He has gone past com. 
plaining, and has a belief that the fault is in the gas, 
not the burners, and that he is being victimized by the 
gas company. ‘ 

It is therefore a matter of rejoicing to gas managers 
that the gas referees have probed this sore point—with 
a desire to heal it. Their inquiries revealed in an ex- 
traordinary manner the badness of the burners in com- 
mon use; their investigations, as detailed in their re- 
port, show that some of the burners give barely 20 per 
cent, of the real illuminating power, and on inspecting 
various large establishments, the burners in use gave 
only 55 per cent. of the illuminating power obtainable 
from the gas. These facts prove in a remarkable man 
ner how groundless has been the bitter outery on the 
part of the public against gas companies. They show 
that the fault has really lain with the consumers them- 
selves, who bave been in the habit of wasting the gas 
supplied to them, and throwing away very large sums 
annually, by the use of shamefully bad burners. This 
is « point of great importance to tre public, and it isto 
be hoped that one result of the publicity given to this 
report by the Board of Trade will be to lead consumers 
to adopt better burners, a change which will be greatly 
in their own interest,and which ought certainly to lead 
to a cessation, or, if that be hopeless, at least toa dimi- 
nution of the outcry against the gas companies, At the 
same time let me point out to gas managers that it is 
their duty to assist consumers to a selection of burners, 
For years past I bave done this, and we recommend 





Sugg’s steatite burner and the slit fishtail as far prefer- | 








In the first experiment with a pressure of 1-8 inch 


able to the 2-hole fishtail, {na paper read by Mr. | on the retorts, the quality was determined when the 


} 


Sugg at our last meeting, on burners, the Brénner bur- | charge was nearly exhausted, and the make from two 
ner was mentioned as giving an illuminating power of | benches of fives was only ten feet in four minutes. I 
12 candles, with a consumption of five feet per hour. | found— 


I have made some experiments with this burner, and 
am pleased with the results, These burners are all 
split or bat’s-wing burners, and glasses are made to | 
suit that deseription of burner. They are made of va- 
rious sizes, from one to eight feet. Mr. Greene, of 
King William Street, London Bridge, is the London 
agent for these burners, and they have given great sat- 
isfaction in places where they have been fixed. Mr, | 
Sugg has also a new burner which contains in the socket | 
a regulator; by this means you can with four sizes effect 
the same object as the Bronner burner with eight or 
nine sizes, 


VALVES, 


Who is there eo fortunate as not to have been troub- 
led with leaky valves, and what mischief have they not 
caused ? I hope next session we shall have a paper on 
valves, and I would draw attention to Messrs. C. and 
W. Walker’s new patent for improvements in centre- 
valves, ‘“ Cathels and Terrace’s” patent four-way disc 
gas-valves, Mr. George Livesey’s water-valve, Thorne- 
loe & Co.’s patent flexible valves, and C. and W. Wal 
ker’s slide-valves for large sizes. Mesers. Walker are 
manufacturing the centre-valves for the Beckton works 
The centre-valves hitherto made by them were liable 
to leak from settlemeuts of naphthaline and dirt upon 
their surface facings, Some of these deposits were of 
a slippery nature, so that the valves in turning slid 
over them, instead of throwing them off, and became 
leaky. Messrs, Walker’s improvement overcomes this 
difficulty by means of casting surfaced bars, or cover- 
ing facings, in the valve, which do not interfere with 
the passage of the gas, but always cover the eurfaced 
facings of the partitions of the body, thus protecting 
that part from injury of every kind, and rendering the 
valve perfectly tight. A gentleman will be in attend 
ance with a model and drawings for the inspection of 
members; he will also exhibit a drawing of the new 
wedge-valve, The valve itself is no longer a disc plate 
with a epring behind, but a rigid solid wedge of cast 
iron, having two perfectly surfaced facings fitting the 
facings inside the body casting: it is worked by a pow- 
erful screw, and is said to be perfectly gas tight. 
Messrs. Cathels and Terrace’s are improvements on 
their well-known four-way gas-valves, and consist of a 
simplified arrangement of the gas-ways through the 
valve, reducing it in size and weight, the ports being 
now all on one level, the dise being actuated by one 
movement, instead of two, as formerly; and last, 
though not least, by the impossibility by this arrange 
ment of accidentally shutting back the gas, because the 
closing of one gas-way simultaneously closes another. 
The principle will be easily understood by an inspec- 
tion of a model of the valve on the table. Mr. Live- 
sey’s water-valve differs entirely from the old water- 
valve. It is very simple, but no doubt very effective. 
It bas no facing, springs, or wedges to get out of order, 
and is easily worked. I look upon it 1s a valuable in- 
vention. Messrs. Thorneloe’s valve appears to be an 
adaptation of the principle of Morton's retort lid, and 
will, no doubt, do very well for small mains. 


[In our next we sball give at length, with the inter 
esting discussion thereon, the first paper read, by Mr. 
Catuets, “On Setting and Working Retorts,” 








Correspondence. 





[Correspondents in all cases should sign their communications | 
with their names and address in full, not necessarily for publica- | 
cation, but as a guarantee of good faith.—Eps. } 








Forewarned Forearmed! Can Exhausters 
Draw In Air? 
Boston, June 28, 1870, 
Messrs, Editors: In these days, when the tendency 
is to draw gas directly from the retort, without the in- 
tervention of the hydraulic seal, it will not be amiss to 
detail a direct experiment, in which it was proved that 
air could be drawn in by the exhauster, in dangerous 
quantities, One of the neighboring superintendents, | 





who has adopted one of the various means of doing 
without the seal on his hydraulic main, while making 
gas, and who regulates his exhauster so that a pressure 
guuge direct from that main shows only 1-8 inch pres- 
sure, informed me that when he ran the exhauster e0 as 
to have a pressure less than 0, that he was able to in- 


crease the speed of his meter largely, and he wanted 
to know to what this increase was due. Being desi- 
rous of seeing this for myself, I went to the works with 
an eudiometer and chemicals, for the purpose of test- 
ing the quality of the gas under the two different con- 
ditions, 





Sulphuretted Hydrogen.....+.... 0.5 p. ct. 
CACO MOU, Scar ucupeweanaenss ee 
OSVPON» cscisex ni wnedeeestesase ee 
CMEUOUINE ONiGd cscccctavecsesee Bee 

Now, upon increasing the action of the exhauster so 
as to produce the exhaustion of two inches upon the 
retort, the meter was made toregister just ten times as 
fast, or 100 cubic feet in four minutes, and I found— 

Sulphuretted Hydrogen.......... «4 p. ct. 
Capone RE ae ss dscccsccncsee SS 
OERER, C8 TNE civcscsscesesecstoe * 
Carbonic Oxide, about.....e.e00-- 8.0 “ 

Ten per cent of oxygen is equivalent to 50 per cent 
of atmospheric air. And this quantity a¢ /east must 
have been drawn in, or 5-9ths of total increase, as re- 
gistered by the meter. The presence of an increase of 
carbonic acid, or carbonic oxide, may have been due to 
the combustion of air thus*drawn in the retort, or they 
may have been drawn in directly from the furnace sur- 
rounding the retorts, ; 

To my mind one thing is very clear, viz., that it is 
very dangerous to exhaust so that the preasure on the 
inside of the retort is below 0, because of the difficulty 
of making or keeping the joints about the mouth-piece 
tight; and if these do leak there is no ready means of 
detecting the leak, since nothing can escape outward to 
show it, and with such leak it is quite possible to form 
inside the mains and pipes, an explosive mixture ready 
at the slightest touch of flame to cause destruction and 
death. Respectfully yours, 


“ 


E, 8S. 





CONTAMINATION OF GAS BY AIR. 


[Our readers will remember the joint paper of Pro- 
fessor Sittrmn and the Editor, on the important 
subject of The Effect of Air in reducing the candle 
power of gas; published in this Rereatory, No 12, 
Aug. 16. 1869. The immediate occasion of this inves- 
tigation was the discovery, made first by analysts and 
unsuspected before, of a large ingress of air, due to 
defecta in the machinery, in the Gas Works at Fair 
Haven, Conn. This illustrates the importance of fre- 
quent chemical analyses cf gas, a subject so much 
neglected hitherto. ‘The detection and accurate deter- 
mination of air in gas belongs tothe most delicate 
operations of eudiometry. My object here is to say 
that I have had for some time on hand aspecial edito- 
rial article on this subject of air in gas, which has been 
crowded out, but for which we shall endeavor to make 
room in our next, deferring till then our comments on 
this valuable communication of the able State Gas In- 
spector of Massachasetts.—H. W.| 


—_—__~<->-»—__—_—_ 


Recent American Patents, 





Pertaining tc the Specialties of this Journal, from the 
2d to the 9th of July, 1870. 
104,403.—Rotary Pump.—William A, Allyn, Boston, 
Mass. 

104,428.— Water Wheel.—Alpheus C. Corpe, Stafford, 
Conn, 

104,469.—Rotary Pump —Augnst Leuchtweiss, Cin- 
cinnati, Obio. 


| 104,471,.—Artificial Fuel.—E. F. Loiseau and C, F. 


Requin, Nashville, Tenn. 


| 104,500.—Turbiue Water Wheel.—B. F. Samson, West 


Brookfield, Mass. 

104,501.—Steam Radiator.—Sidney Sanders, Spring- 
field, Masa, 

104,510 Steam Heater.—Samuel D. Tillman, Jersey 
City, N. J. 

104,511.—Steam Generator.—Samuel D, Tillman, Jer 
sey City, N. J. 

104,516. —Shield For Gas Burners.—Hiram J. Wattles, 
Rockford, Il, 

104,522.—Steam Generator.—S. Lloyd Wiegand, Phi- 
ladelphia, Pa. 


| 104,581—Gas Heater.—Amos Adams, Sturgis, Mich. 


104,538.—Steam Generator.—Wm, H. Arthur, New- 
port, Ky. ; 

104,579.— Water Wheel.—Willian Greenwell, Ripley, 
Til, 

104,600.—Water Wheel.—James C, Kelly, Groveland, 
N, Y. 

104,604.—Pump.—R. M. Lafferty (assignor to himeelf 
and E. P. Smith), Three Rivers, Mich. 

103,605.— Water Elevator.—James F. Latimer, Detroit, 
Mich. 

104,616.—Steam Pump.—J. R. Maxwell and Ezra 
Cope, Cincinnati, Ohio, 
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R. D. WOOD & CO 


MANUFACTURE 


CAST IRON GAS AND 
WATER PIPES. 
PHILADELPHIA. 


On hand, several thousand feet 3, 4, and 6 inch Pipes, 
for immediate delivery. 226-6m 


S. H. HENDERSON, Selling Agent, 


No. 173 Broadway, New York. 
SECOND FLOOR, 


SHUBBATONS PATENT 
COKE AND COAL 
‘SCREENING SHOVELS. 





Made from best Mallabl 
lron. 


FURNISHED WITH LONG OR 
D HANDLDS, 





Perfect in their cperation. Very strong 
and from their great durability vastly 
more economical than any substitute. 
Refer to all the principal Gas Compa- 
nies of the country, who acknowledge 
them as the “ne plus ultra” of Coke 
Screening Shovels. 

Orders addressed only to 

oO. R. BUTLER, 
Sole Agent 


No. 96 Maiden Lane, N. Y, 





RILEY A. BRICK 


MANUFACTURER OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 


ALSO, 


GAS WORKS & MACHINERY 
CASTINGS 


Of Every Description. 





No 89, White Street, New York. 


MURRAY & BAKER. 
PRACTICAL BUILDERSE 


AND CONTRACTORS FOR THE 


ERECTION OF GAS WORKS. 


Manufacturers of all the latest and most improved 
APPARATUS AND TOOLS 
FOR THE 
Manufacture and Distribution of 
COAL GAS. 

WORKS AT THE RAILWAY DEPOTS, 


FORT WAYNE, INDIANA. 





We manufacture Bench Castings, Washers, “The Immersed 
Multitubular,” and Atmospheric Condensers, Wet and Dry-Lime 
Purifiers, Dry Center Seals, Telescopic and Single Gas Holders 
Wrought Iron Trussed Roof for Iron or Slate, Wood and Iron 
Trays for Purifiers, Coke and Coal Carts, Wrought Iron Screening 


Shovels, and Castings and Wrought Work of every descripjion for 
Gas-works. 


—As Mr. Murray is a Practical Draughtsman, we will farnish plans 
and specification to parties or Associations, or will wait personal- 


ly upon parties contemplating the construction of new works, or | 


the alteration or extension of old ones, 

The most satisfactory references can be given, if required, of 
the experience and commercial fairness which characterizes our 
dealings. 

We would respectfully invite Western men to call and see our 
patterns and works here. MURRAY, & BAKER, 

98-ly Fort Wayne, Indiana, & 


| 


| 


sMPORTERS OF 


PICTOU, : 
SYDNEY, 
LINGAN. 
GLACE BAY, 
CALEDONIA, 
NEWCASTLE and 
WESTMORELAND 
COA LIL, 
ALSO, 
INCE HALL HOUSE CANNEL. 
8. Inpta Wuarr, Boston. 8&6 Sout Street, N. Y 48 





F. H. ODIORNE, 


IMPORTER AND DEALER IN 


PICTOU, SYDNEY LINGAN, NEW- 
CASTLE, CANNEL AND WELSH 
COALS. 


Agent for the New England States, for the sale of the 
Delaware, Lackawana, and Western Railroad ¢ ny’s Ser 
ton Coal. 


{ Little Glace Bay Mining Co. 
No. 146 Broad Street, Boston 


C. B. SWAIN, 
No. 137 Front Street, New York 


Mines at Newburgh, Preston County, West Va. 

Company’s Office, No. 52 8. Gay street, Baltir , Md, 

C. OLIver O'DONNELL, Pres’t. G. W. ManooL, Sec’y 

CHas, W. Hays, Agent in New York, Room 7, Tr y Building 
111 Broadway. 

W. D, Crane & Co., 26 Kilby street, Boston 

This Company offer their very superior Gas Coal at lowest ma 
ket prices. 

It yields 10,996 cubic feet of gas t» the ton of 2,240 lbs., of good 


iNuminating power, and of remarkable purity ; one bushel of lir 
purifying 6,792 cubic feet, with a large amount of coke of good 
quality. 


It has been for many years very extensively used by various 











TO PATENTEES AND MANUFAC- 
TURERS. 


UCH REQUIRING A FIRM TO INTRODUCI 

hI their Goods by means of Special Agents in Europe, w leas 1 
quote lowest prices, and full particulars, to JOHN BAILEY, & CO 
Engineers, Sundrymen and Brass Founders, Alb Works, Sal- 
ford, Lancashire, England. 

RereRence.—The Manchester Branch of 
chester District Bank. 

Good well tested novelties will receive attention 

Orders executed for all sorts of English Mechanical Goods, if ac 
companied with cash or a credit in England. 

Five per cent. charged on amounts below 

Established thirty years. 247-tf 
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FAIRMONT GAS COAL COM- | 
PANY OF NEW YORK. 


Mines at Fairmont, Marion County, West Virginia. 
Office, 47 Exchange Place, New York, 
A. N, Meyert, President. Hiram Benyer, Sec’y and Treas 
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HIS COAL IS OF VERY SUPERIOR QUALITY, | 





ORREL COAL COMPANY, |’ 


ihe country, 


)9 
23 


|BRANSON’S PATENT LAMP POST, 


IE ADVANTAGES OF THIS PATENT POST 


ove e old style, are as follows : 


Ist. The saving of {the base or 
bottom part of the Post, when the 
column is broken, the Post being 
The broken 

lumn can be replaced by a new 
one, without disturbing the base. 


made in two parts. 


Ht 2d. When the old style of post is 
| broken, the bottom piece has to be 
i dug out, which cannot be done in 
i winter, or in wet weather : all this 
i is obviated in this Post, as no dig- 
i ging Is required, This style of Pos 

is especially desirable when flag 


stone sidewalks are used, 

Srd. When a stoppage of gaa in 
stand pipe oceurs, the column can 
be lifted out, the pipe detached, 
fifteen 


SS ee 


cleaned, and replaced in 
minutes ; no digging being required 
as is now done with the old Post. 
4th. A lighter and better casting 
can be made from this patent, and 


it can be handled better, owing to 








its length and lightness. 


5th. In case a broken column 





Cc berland Coal and Ir Company's Ge re’s Creek Cumbet . 
. pa Coal. ——— siadettapite ; cannot be repaired, one third of the 
Penn Gas-Coal Company’s Superior Gas Coal.¥ original cost is saved by the base 
{ Gowrie Mines, Cow Bay, 
Also, Agent | International Co.,s Union Mines, ng secured and perfeet, 
for the 4 sridgeport, Nova Scotia. Rights for States, or the United States, on reasonable terms. 
| Acadia Coal Company, of Pictou Address, Editors Gas-Licut Journat, 42 Pine street, N. Y. 


Certificate. ’ 
Sr. Lovrs, September 1, 1869. 


I have examined a new Lamp Post, the Branson patent, and un- 
ronounce it to be the best thing of the kind I have 





¢ ly hesitatingly . * 

ee =e eee Ae ; Posts of this descciption have been erected in this 
city, and in my opinion this style of Post should be universally 

¥ H E N E VV B U R G H adopted, a¢I believe it possesses all the advantages claimed for ft. 


i a large quantity for immediate use. 
THOMAS PRATT, 


I 
rderec 
. Sup. >t. Louis Gas Werks. 


is 
‘he St. Louis Gas-Light Company have adapted this Post and 


7-6m 
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THE FAIRMONT GAS COAL CO. 


OF NEW YORK. 


- © . - lod 
Office Trtviry Burtptne, No. 111 Broadway, Room 11. 


Wharves at Locust Point. Baltimore, 
Mines at Fairmont, Marion Co., W. Virginia. 


Gas Companies in the United States, and we beg to refertothe | PYRE FAIRMONT GAS COAL COMPANY OF 
Manhattan, Metropolitan, and New York Gas Light Companies of New York. solicit the orders of Gas Companies tor their 
New York; the Brooklyn and Citizens’ Gas Light Companies of | ypeny g Perron Gas CoAl. 
Brooklyn, N, Y.; the Baltimore Gas Light Csmpany Baltimore, The Coal from their Mines is remarkably free from sulphur. 
Md., and Providence Gas Light Company, Providence, R. I For Gas Companies our Coal is carefully screened and shipped, 
The best dry coals shipped, and the promptest attention give » of slate and other imvurities. 7 
ta orders. ou4- ly This Coal has an illuminat ng power of 19 candles, yielding 
7 Seer are r 10,000 cubic feet of ges to the ton, and a large amount of 
r | excellent Coke. 
THE DESPARD COAL COMPANY Refer to the Manhattan Gas-Light Company, New York, and the 
R ' —_ | New York Gas-Light Company, New York. 
9FFER THEIR SUPERIOR i . ’ . — 
— HIRAM BENNER, A. N, MEYLERT, 
DESPARD COAL 16 Sec. and Treasurer. President. 
To Gas Light Companies throughout the country CFSE TAT: 2 
Agents, PARMELEE BROTHERS, No. 32 Pine street, N. ¥ GAS AND KEROSENE 
BANGS & HORTON, No. 81 Duane street, Bostar | 
| 
Mines in Harrison County, West Virginia FIXTURES 
Wharves, Locust Point, (Ra | 
Company’s Office, 29 South street, f ~"” | — 
Among the consumers of Despard Coal name: M a IN Co. 
Gas Light Company, New York; Metrop n Gas I ( t THE TUCKER MANUFACTUR G 
New York ; Jersey City Gas Light Company, N. J.; Washingt ) & 41 PARK PLACE, NEW YORK, AND 117 
Gas Light Company; Portland Gas Light Company, Ma seiitere eles oa = a . 
Ar] , ‘AMTPT eTperrr a, 
*,* Keference to them is requested. 204-ly AND 119 COURT STREET, BOSTON. 


MANUFACTURERS: 
Offer the largest variety of New and Handsome Designs of GAS 
i KEROSENE FIXTURES to be found in any establishment ip 
omprising in both lines an unusual variety of large 
nd massive Fixtures, especially adapted for Churches, Halls, 
other Public Buildings, together with a large 
245 


tels, Stores, and 


¢ 


ety patterns suitable for dwellings. 


BUTLER’S 
Patent Gas Works, 
JOHN BUTLER, Sole Manufacturer, 


126 Maipen Lane, New York, 


AND ROSIN GAS WORKS (all sizes) for 


| IL 
( ) Towns, Factories, Plantations, Churches, and Private Dwel- 


These Works are warranted to make cheaper gas than 
1y small Works known, and are very simple to mauage. Refer 
three hundre? now in use from one to thirteen years. 


Estimates furnished for cost of Works, and the cost of manu- 








; : : a | facturing Gas in various localities. 
with an illuminating power of 19 candles, yielding over eID : 
10,000 cubic feet of gas to the ton, and an excellent cok: Send for descriptive pamphlet, 
The orders of Gas Companies solicited, 238-tf. | 1-3m JOHN BUTLER, 126 Maiden Lane 
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Geologist and Genera! Scientist, 
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[Norg sy Paoresson Wertz.—Contributions and items for which 
I am, as a Scientist, individually responsible, will have attached 
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WI8HIno To Make this Journal an organ of intelligent discussion 
to those of our readers who may wish to gain or give information 
on the sutjects to which its columns are devoted, the publishers 


solicit letters from all among them who make the study of those 
ubjects a pleasure, or a profession. 





Subscribers would confer a favor upon us by remitting CHECKS or 
POS1 OFEICE MONEY ORDERS, as we are frequent losers where 
money is enclosed in letters. 





Ge News Acexcy.—The American News Company, 119 and 
121 Nassau street, New York, are agents for this Journal. News- 
dealers will please send orders to them. 

o—s 





NOTICE. 
Ge” AL Collections for Advertisements, Subsoriptions,*etc. 
are made directly jrom this Office. We have Agente to solicit 
the same, but they are not authorised to Receipt for Money. 
_———<+ oor 
TO OUR SUBSCKIBEKS AND PATRONS. 
In making remittances for subscriptions, always procure a draft 
oa New York, or a Post Orrice Moyxgy Orpes, if possible. Where 
oeither of these can be procured, send the money, but always in 
a ReGistereD Letter. The registration fee has been reduced to 
fifteen cents, and the registration system has been found by the 
postal authorities to be virtually an absolute protection against 


losses by tmxil. ALL Postmasters are obliged to register ietters 
whenever r. quested to do ao, 
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IMPORTANT IMPROVEMENT IN GAS 
MANUFACTURE. 











rification is necessary. A simple tank and condens- 
| ing coil being all that is necessary. 
| One bench of threes will produce 5,000 cubic feet 


Every one who is familiar with the history of the | of gas per hour, prepared for distribution, of not less 


| discovery of manufacturing gas, and the pre gress o 
| the art of manufacturing it up to the present time 
| 


f than 20 candle power, equal to 120,000 cubic feet 
. > £ ily 
, | per day of 24 hours. One bench of five will easily 


will have noticed the remarkable fact that little or | produce 200,000 cubic feet per day. 


no improvement has been made in the process itself 


fourths of a century ago. The details of the manip 


bonaceous matter. 


hundreds of thousands of dollars expended, in com- 
paratively futile efforts to make gas upon strictly 
scientific principles, the experimenters hoping there- 
by to arrive ata complete economy in the process 
Knowing full well, that a saving margin of at least 
Sifty per cent. was open for them to work upon. 


THE NEW PROCESS. 

Being fully impressed with the importance of this 
subject, we have recently been very much interest- 
ed in examining a new and patented gas process, 
now in operation under the auspices of the Citizen’s 
Gas Light Co. of Saratoga, N. Y. 

The owners of the patents covering the process, 
(Messrs. Brown & Co.), entered into a contract 
with the old Saratoga Gas-Light Co, last year, to 
supply them with gas at a fixed price tor one year. 
Owing to a misunderstanding, that did not reflect 
much credit upon the Saratoga Gas-Light Co., the 
gentlemen who took the contract to supply them 


| with gas, were obliged to start an opposition com- | 


pany, which they successfully did. The old com- 
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PATENTS. 
M L. CALLENDEK & CO.. Proprietors of the 
° 


AMERICAN GAS LIGHT JOURNAL, AND CHEMICAL 
KE: KX LORY offer their services to inventors as Solicitors of 


American and Foreign Patents, 


We have associated with us parties who have been directly con- 
nected with the Patent Offive for wany years, and have acquired 
au experience in Patent matters of over twenty years 

We have also unusual facilities for obtaining Patents in the 
Various kuropesn couvtries with certainty and despatch. 

Oral and written opinions as to whether inventions contain 
features of patentable novelty. will be given upon persenal or 
Written application, /ree of charge. 

We supply finished drawing» by the best artists, and where ne- 
cessary the mudel also. A circular, containing a list of fees and 
Other valuable information as to the preliminary s eps to be taken 
in obtaining Patents at home and abroad, will be furnished by 


addressin 
* ML. CALLENDER & C0. 


Solicitors of Patents, 42 Pine street 














PROFESSOR HENRY WURTZ 
4S EFFEVTED ARRANGEMENTS WHICH | 


give hiw especial advantages in Analyses of Gas and Gas } 
Coals, and in the practical determination of the ralue of Coal for | 
Gas-Making purposes Analyses of Ores, Minerals, Mineral Wa- | 
ters,etc, No, 26 Pine street, N, Y,; or this office 


pany succumbed, ard leased the works to the new 
company, and they have been successfully running 
them since that time. 

MATERIALS EMPLOYED, PROCESS, COST, ETO. 

The gus is made trom liquid hydro-carbons, such 
as naptha, crude petroleum, dead oil and the like, o1 
irom solid hydre-carbonaceous materials, such as 
coal, wood, bitumen, asphalr, ete., or from two or 
more of these articles in combination, 

At present, crude naptha is the article used here 
Small works will generally prefer to use naptha 
alone; but large works may find it advantageous 
to use naptha or the hike to a limited extent, say 
50 per c-nt., to enrich the coal gas, In this way, 
the charges cf coal may be run an hour or more 
longer, to increase the volume to its maximum, 


while its candle power will be kept up by the rich | 


uaptha gas. By this means the coal benches would 
supply sufficient coke for both, or naptha aione may 
be employed, and the benches heated with coal—if 
coke is not accessable. 

Briefly, the oil or naptha is put into a still and 
gradually converted into vapor by a steam coil 
The vapor is thence conducted into a peculiarly 
constructed superheater, placed inside a clay or iron 
retort, set and heated in the usual way. There is 
in use here one bench of threes, each retort pro- 
vided with a superheater. The vapor enters the 


purifying gas, etc., has been improved from time 
to time, with considerable success. Every one who | some stoppage of stand-pipes, or scaling and de- 


,| The expense of labor is reduced to a minimum ; 


which is in the same crude state almost, that it was | only an engineer and one fireman being neccessary. 
in Dr. Priestley’s first experiments, nearly three- | The entire process is so nearly automatic, that the 


| manual labor actually required, is a pastime com- 


ulation of the gas, after leaving the retorts, are es- | pared to the old process. There is no charging and 
sentially the same also; but the apparatus for | discharging of retorts, with the hurry and din, and 


heat and steam, and sulphurous fumes. No trouble- 


| 


has studied the chemistry of the process of making | carbonizing of retorts. No laborious and disagree- 


} 


gas, cannot have failed to observe its incomplete- | able purifying process. There are no bad odors, 
ness as a chemical process; the resulting gaseous | smoke, or soot. Even the retort-house is so tidy, 
products being entirely different from, and inade- cleanly, and quiet, that one could breakfast in it 
quate to what would be expected, from a knowl-| with a relish. 

edge of the chemical nature and constituents of the 
article used, whether coal, oil, or other hydro-car- stood from the foregoin 


The first cost of works, it will be readily under- 


g, is much less; scrubbers, 


washers, and purifiers being dispensed with, and 


Thousands of experiments have been made, and | only one-tenth the number of benches being re- 


quired to produce a given amount of gas, and, ow- 
ing to the low heats employed, the wear and tear is 
far less. 

Weare informed by the President of the gas 
company, that another remarkable feature of this 
gas is its non-condensability in the mains—none of 
the drips having yet required to be pumped. The 
loss by leakage and condensability is therefore ex- 


| 


ceedingly small, never having exceeded 3 per cent. 

A trifle less than 6 gallons of petroleum naptha, 
costing net, 7 cents per gallon, produces 1,000 cubic 
feet of gas, having 21 candle power. 

By an experimental test made by us personally, 
July 9th, 1870, the following results were obtained : 

The trial lasted one hour. There was in use one 
bench of 3 retorts, having been heated up of course, 
previons to the commencement of the trial. 

By means of a gauge, the height of the oil in the 
still was taken at the beginning and ending of the 
trial, the vacuum gauge indicating a uniform pres- 
sore, 

The diminution in one hour was 3} inches. The 
diameter of the still being 46 inches, gave by calcu- 
lation a fraction over 7 gallons to the inch, or 174 
yallons total, 

Index of Station meter at starting,” 990,601 


“2 . ee ending, 905,406 








Number of cub.c feet produced, 4,805 
Equals 5 1-10 gallons to 1,000 cubic feet of gas. 
4,805 cubic feet ot gas per hour equals 115 320 cu- 
| bic feet of gas per 24 hours; estimated amount of 
cake, 14 bushels per hour, equals 30 bushels in 24 


| Cost of 1,000 cubic feet of gas made from above 
data running 24 hours would be 

| 420 gals. Laptha at 7cts. per gal. - - - $29 40 
| 30 bus. coke at Llcts. per busnel - + 3 30 
| 2 men at $2.50 perday,each - - - 5 00 
2 engineers at $4 per day, each - - - 8 00 





| 115,320 cubic feeet of gas will cost 
or 393 cents per 1,000 cubic feet 

The gas made during this experiment was tested 
by us, and found to be 21 7-10 candle power. 


$45 70 


PERMANENCE AND CHARAOTER OF THE GAS, ETC. 
The mains in one place particularly, are laid only 
16 inches under the surface for a space of one-half 


mile, owing to the difficulty of excavating a very 
| hard unstratified rock. But during last winter, with 


rear of the retorts from the superheater, where it is| the thermometer often at and below zero, no 


instantly converted into a fixed gas, and passes into 
the standpipes and so on, to the gas holder in the | 
usual way, excepting no washing, scrubbing, or pu- 


| trouble of condensation was experienced. 
As the gas is more pure than ordinary coal gas, 
80 is the light more clear and agreeable. Its actinie 
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properties is better—gay colors of the solar spec- | 
trum are more readily distinguished by this light. 
This is especially noticable in the richly colored and 
ornamented ceilings, walls, and carpets of the grand | 
halls and parlors of the Union Hotel and Congress | 
Hall, etc. Hence it is, ladies and hotel proprietors, | 
and every one in fact, so much admire thislight. The 
wonderful diffusibility and penetration of this light 
are additional qualities, that at once distinguish it | 
from common gas, to even the casual observer, and | 
will recommend it to the artist, student, literary | 
author, aged people, and all whose pleasure or em- | 
ployment require to use artifical light, and who de- 
sire to preserve the eye sight unimpaired. 

These works are not of the nature of a small ex- 
periment, as the maximum consumption is 70,000 | 
cubic feet per day, with over 10 miles of main in | 
use. 





| 
| 
| 
| 
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PRICE AND SUPPLY OF NAPTHA, ETO, 

Parties who propose to introduce this process in- 
to their works, will naturally enquire as to the price 
and probable supply of naptha. 

Petroleum naptha is the lighter portion of petro- 
leum, distilled over in the process of purifying pe- 
troleum, to obtain burning and lubricating oils, etc. 
Until recently this naptha was a drug in market, 
and refiners used to let thousands of barrels go to 
waste. It is estimated that there are 5,000 barrels 
of naptha produced daily, and the price ranges from 
4 to 7 cents per gallon, according to the location of 
the buyer. Many oil refiners will give it away 
now to have it taken out of their way. 

That petroleum is one of the permanent staple 
productions of our country, which is constantly in- 
creasiug, and likely to increase for all time, no one 
who has given the subject attention seems to doubt, 
at the present time. Late statistics show that new 
wells are constantly being bored, and those that are 
productive, are constantly increasing in excess over 
those which have ceased to be productive. Besides, 
it is found that old, and what was considered ex- 
hausted wells have, after a time, in many instances, 
begun to yield oil anew. Showing conclusively, 
that a supply is constantly being distilled, or elim- 
inated, in natures stupendous and mysterious labo- 
ratory, in the “ deep bowels of the earth.” 

In conclusion we desire to say, that evidently this 
process is a great stride in the art of making gas, 
upon true chemical principles. In the old process 
the charge of coal is thrown into a hot retort—a 
portion next the retort is distilled at a proper tem- 
peratue to produce a fixed gas— but another portion 
in the center of the charge is distilled at a low tem- 
perature, which will only yield oily and condensa- 
ble matter, and this goes to furm the ¢ar in the hy- 
draulic main, This is the very essence, so to speak, 
of gas, and is a dead loss to the process in a chemi- 
cal sense. Again, another portion of the charge be- 
comes too highly heated, and is destructively decom- 
posed, forming either a hard incrustation on the 
sides of the retorts called gas carbon, or clogs the 
mouth-piece and stand and bridge-pipes in the form 
ef acombined gummy and sooty matter. Although 
the gas may be formed properly in one part of the 
retort, before it escapes a portion becomes re-de- 
composed and resolved into new chemical combi- 
nations, principally carbonic oxide, carbonic acid 
gas, and tree hydrogen, All this is wrong, and to 
the analytical mind of the scientist; but more espe- 
cially to the practical mind that comprehends it 
fully, the old process of gas making appears not 
only absurd but even ridiculous, when compared 
with the new process. 

That this new process is destined to go rapidly 
into use, and become very popular, there is no doubt. 
Its merits are too apparent, and too important, to es- 
cape the attention of the capitalist, 





Gas companies, and dolders of gas stocks, who be 
lieve in good fat dividends, will study into, and dis- 
cover the value of this process, and adopt it 

Philanthropists and economists will d re to er 
joy, and have the public enjoy and participate 
the advantages and profits of a light 
and so much cheaper than the ordinary ga 

—— 
GAS-ENGINEERING 


We are pleased to be authorized to inform the 
Gas Fraternity and tl I g hat Mr 
WitiraM Farmer, who has for the past twelve years 
been under a professional engagement the Man- 
hattan Gas-Light Co., intends to ope a fice 
about the first of September next, in this city; a 


will be prepared to superintend, or to furnish plans 
specifications and estimates, for the erect 
tion or extension of Gas Works, of any capacity 
with all the latest improvements, Little need he 


said by usof the professional qualifications and 


pacity of Mr. Farmer. as they are fan to 

profession throughout the country The general 
public? have vouchers for his knowledge and sk in 
his original communications to our ¢ nns on gas 
subjects. Farmer's Tueorem for illuminating power 


gas, for example, is sufficient alone to establish both 


the scientific and practical positio t) gentle 
man. H. W 
scsi 
ERRATA. 


In the editorial in the last issue, under the head of 

‘* Metropolitan Gas Consumption,” a slip of the types 

may mislead some. The make of the Mansatrran Com: 

PaNY, instead of being 35 and odd millions, should have 

been 85 and odd, 

nicest 
Answers to Correspondents. 

W: H. K. of Vt.—The visible deteriorat f gas 
during extremely cold weather, is caused by the 
condensatiun ot the valuable hydrecarbon y 
which form the most laminous parts of gas In 
warmer climates this dees not occur, but in the lati 
tude of your vicinity you may expect such results 
frequently, 

L. E. of N. Y.—A large nnmber of persuns claim to 
have been the original inventors of the dry meter 
We believe that the honor of first contriving this im 

portant instrument belongs to Mr. James Bogardus of 

this city, who is widely known on account of his 
many ueeful inventions, and as the pioneer in the 
use of iron for ihe erection of buildings, 


A. J. S. of Md,—In England tw 
ing different prices, 


) qualities are used hav- 

12 candles is a fair averave for 

the common gas, and 16 to 18 candles for the best or 

® highest price gas. In this country it is about 14 can 
dles, 

B, E. B. of Tenn.—The Worthington pumps are very 
highly spoken of wherever used. Most of our large 
city gas companies are supplied with them, and their 
performance is spoken of in the most favorable terms 

J. R. of Phil.—Bunsen’s work on Gaso netry is the 
most complete treatise on the subject and shoul. 
be owned by all who desire thorough instruction on 
the science. The English translation is beautifully 

prioted, and illustrated with handsome wood cuts, 


L, E. of Conn.—The exhauster may by a too energetic 
action, draw a portion of atmospheric air into the 
pipes, which of course dilutes the rich gasses and 
deteriorates their illuminating power 

Se. ee 


NEW PUBLICATIONS, 


literary monthly periodical is the only one published 
io the German language in the United States, and now 
enters upon its second volume, Among its very inter 
esting contents will be jound an article on the distin 





guished historian Frederich Kapp, who has just re | 











turned to Eurepe, after twenty years sojourn in this 

ntry, and whose works, some of which baa been 
translated. are widely known. Publication office, 22 
and 24 Frankfort street, N. Y. 


Good Health.—A monthly vehicle of instruction 
to the people, viving lessons of correct living, as deve 
] It is the only work of its 
claas, and occ upies an important field, long vacant, and 
acknowledged to be modelled on the beat plan for con- 
veying its peculiar kind of information, Among its 
writers ore the first medical and scientific men of the 
day ; and its articles are written in a pleasing and in-- 
teresting style, combining entertainment with instruc- 
tion. Published by Alexander Moore, 11 Bromfield 
street, Boston. Subecription price $2 per annum, or 
20 cents per month, 


oped by medical science. 


Life at Home; or tHe Famity anp its Memprrs. By 
Rev Wm. Aikman, D.D. 1 vol. 12mo; nearly 300 


> 


pages. S. R. Wells, publisher, 389 Broadway. 


This work ought to be in the hand of every family 
as its contents are well calculated to make home happy. 
In it are to be found the beauty and blessedness of a 
family, the relations of husbanda and wives, of pa- 
rents, of children, of brothers and sitters, employers 
and employed ; subjects that ought to meet with atten- 
tion from all who desire to make domestic happiness a 
paradise on earth, 





_ WORKING: DRAWINGS 


* SEXECUTEDWITH ACCURACY & PROMPTNESSAZLSO 


_-< PATENT- OFFICE. DRAWINGS 
> N242: PINE ST-ROOM 18.N.Y.— 


CREMIN’S 


PATENT 


Champion Gas Burner. 








1, Save your money ! 

2. Don’t waste your gas through those 
miserable blowing blowers. More escapes 
than you burn The waste vitiates the air 
and lightens your pocket-book deaperately, 

8..Kconomy, simplicity and durability 
combined. 

4. By a simple principle of philosophy 
gas by heat), this bur- 
ner doubles the light from any given num- 
ber of feet of gas; 8 feet become 5, 
etc., etc. 

5. No gas is wasted—it Is entirely con- 
sumed. 

6. This burner gives a mellow yellow 


the exp op 7; 


flame which, philosophers say, enhances 
beauty. 

T. One ‘our-feet burner lights with com- 
plete brilliancy 3,000 square feet of space. 

8 It is so simple that a child can com- 
prehend its advantages and regulate it. 

9. A burner, when required, can be 
quickly arranged to burn less than a cubic foot per hour. 

10. Hotel-keepers, boarding-schools, and public inetitutions car 





thus protect themselves from exces-ive use or waste of gas. 
11. There is nething that can possibly get out of order. 
12. This article combines every excellence possible in a gas 
burner 
aa «Orders promptly attended to. 
CREMIN & CO., Marufacturers. 





~ FOK COUNTRY GAS WORKS, — 
Residuum, oe 


Petroleum Tar, 
Gas Oil, 
Naphtha, 
Benzine, 
and Gas Producing Material. 


JOHN K. TRUAX & CO., 
252 Piusburgh, Pa. 


hae SALE.—THIRTY THOUSAND POUNDS 
of Retort House Castings, making six Benches of Threes, 
ncluding everything, from the Ash Pans to the Hydraulic Main. 


Steiger’s Literarischer Monatsbericht.— This } The Connections are six-inch and the Hydraulic Main twelve, in 


good order and but little worn. 
We can also sell three Iron Retorts (new) and one setting of 
New York Tile, at less than cost; or will exchange the whole for 


three, four and six-inch pipe. 
J. H. KENDRICK, 


951-tf Seo. Nashville Gas-Light Oompany, 





—— ae 
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Smith & Sayre Manufacturing Company. 


The Mackenzie Patent Gas Exhauster, 
AND PATENT COMPENSATOR, 


i hi 


j 


aii ii 


They are made to pass from 4,000 to 150,000 cubic feet of gas per hour; will increase the product tion and illuminating power of 


he gas, and add very much to the durability of the retorts, eitheclay or iron. 


We are also sole proprietors and manufacturers of the 


MACKENZIE PATENT BLOWER, PATENT CUPOLA AND SMELTING FURNACE, 


The Blower is a Force Blast machine, durably built, and can be driven with one-third the power required to drive the ordinary 
Fan. The Cupolas are manufactured in sizes to melt from 1 ton to 2( ons per hour, will save one quarter of the time required by the 


old style Cupola, and 33 per cent. fuel. Address 


B. KREISCHER,, President. 


JAMES SAYRE, Treasurer, 
mr CHARLES W. ISBELL, Secretary 





2132 Filbert Street, Philadelphia. 
G. W. KRAFT, PROPRIETOR, 


MANUFACTURES 


G@ASOWUBUCBRS, 
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Wrought Iron Work for Bridges, Buildings, Steam Boilers, Tanks, Stills, &e. 


Particular attention paid to Alterations and Repairs. 


idl? 





The Compensator obviates entirely the necessity of 
water-joints, is compact, durable cléanly, not liable to get out of order, self-acting, quiet, and certain in its operation. 


Office, 95 Liberty street, New York. 


KEYSTONE IRON WORKS, 


Ghai 


r 
. 











LUDLOW VALVE MFG CO. 
OFFICE 193 RIVER ST., TROY, N, Y. 


Make Valves—Double and Single Gate—}-inch to 36 
inch, for Water, Gas add Steam. 


“ Crvcrynatt, March, 1870. 
“T would say that if any certificate or 
affidavit is desired in relation to the sue 
perior character of the Ludlow Valve 
above others that I have seen, the same 
will be cheerfully given. I think, how- 
over, that the Valve proves for itself. 
“ Josepa P. Maver, 
“ Superintendent Water Works,” 


—- oe 


“ Dayton, Onto, June 27, 1870. 
“Thave to say that we find them al- 
ways in order—operating easily under 
all cegrees of pressure. In a word, they 
have given perfect satisfaction in every particular. 
“Georce LEHMAN, 
“ Chairman Water Works Committee.” 





>) 
3 





* Canton, Onto, June 27, 1870. 

* We are now using and have been, since the commencement 
of our works, your valves, and they are proving entirely satifac- 
tory. Joun S. Snort. 

Super‘ntendent Water Works.” 
** BROOKLYN Gas Ligur Company. 

“T take great pleasure in saying that they give perfect satisfac- 
tion—opening easily and quickly, and requiring no effort to start 
them; even after they have been closed for months. 

“A. FP, Havens, Engineer.” 





“ Orrice oF PartapeLpuia Gas Works, 14th June, 1870. 

“T am pleased to state that the lot of large Gas Valves bought 
from you (Hart & Birch), as agents of the Ludlow Valve Manufac- 
turing Co, have given me perfect satisfaction. The double gate 
water valve, bought for aspeial purpose, also works admirably. 
We want no better valves. The Indicator on your valves isa 
great improvement over the old style. 

“Tos. R. Brown, Engineer. 


air OS aa ie 


J. S. HOBBIE & SON, 
SUCCESSORS TO 
WYCKOFF, BROS. & CO., 
ELMIRA, N. Y. 
ANUFACTURERS OF 
WYCKOFF’S PATENT IMPERISHABLE 


Wooden Water and Gas Pipe. 














{These Pipes combine} 


Strength, Durability, and Economy. 


The Water Pipes are the cheapest and best in use for wstering 
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Cities and Villages, conveying water to Railroad Tanks, Distiller- 
ies, Breweries, Tanneries, and water courses of every description. 

Wyckoff’s Patent Gas Pipe is less expensive than other kinds, 
more serviceable and more durable; being coated, inside and out- 
side, with imperishable material, and impervious to air, gas or 


| water, and warranted to give satisfaction. 219tf 


MITCHELL, VANCE & CO, 


Manofacturers of 


CHANDELIERS 


And Every Description of 
GAS FIXTURES. 


Also Manufacturers of 


‘ . 
¥ine Gilt, Bronze and Marble Clocks, Warranted best Time-keep- 


ers, Mantle Ornaments, &c. 
SALESROOM, 597 BROADWAY, 
(Rear Entrance 140 Mercer Street. 

Special designs furnished for —e ilagaae New York 


or Churches, Public Halls, Lodges, &e, 
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J. L. CHEESMAN, 


Manufacturer of Patent Conically and Diamond | 


Slotted SOLID WOOD TRAYS. 

The advantages of these Trays over those wade of Iron, are 
economy (they being over 200° per cent cheaper than Iron. and 
will last twiee as long), a greatly increased purifying surface, and 
a saving of time and labor in removing the lime, as it does not ad 
here to the smooth surface ot the Wood Trays, as is the case with 


the Iron, The top cut represents the new diamond slotted or re- 


versable Tray, a very superior improvemen’. 
JOHN L. CHEESMAN, 


151 and 153 Avenue C, New York. 


MANHATTAN 


Fire Brick & Enamelied Clay Retort 
Works, 


MAURER & WEBER, 


(Of the late firm of B. Kreischer & Co.) 
PROPRIETORS. 


Office & Works in 15th street, Avenue 0, 


MANUFACTURERS OF 


Fire Brick and Tiles, 
OF ALL SHAPES & SIZES, 
Fire Mortar, Clay and Sand. 
(te Articles of every description made to order, at 
short notice. (135 
HY, MAURER. ADAM WEBER. 





TEW YORK 
Fire Brick and Clay Retort Works 
tae” Established in 1845. sey 








(Branch Works at Krejscherville, Staten Island.) 
B. KREISHER & SON, 


Office 56 Goerck St, cor. Delancey, New York. 


Gas Rertorts, Tires and Fire-Brick of all shapes and sizes. 
Fire Mortar, Cray, and Sanp. 
rticles of every description made to order atthe shortest notice. 
B. KREISCUER. 


BROOKLYN CLAY RETORT AND 


FIRE BRICK WORKS, 


Van Dyke Street, Brooklyn, New York, 
MANUFAUTURERS OF 


CLAY RETORTS FIRE BRICE, TILE, Etc. 
J. H. GAUTIER & CO., 
JERSEY CITY FIRE BRICK WORKS 


MANUFACTURERS OF CLAY GAS RETORTS, 
Tiles, Blocks, and Fire Bricks, 
Ce” WORKING DRAWINGS 


OF SETTINGS FOR BENCHES OF THREE, FIVE AND SIX RETORTS 
FURNISHED FREER TO ANY GAS COMPANY. 
Greene, Essex and Bergen-sts., Morris Canal Basin, Jersey City 








| For the Erection or Extension of Gas Works 


AND CHEMICAL REPERTORY. 27 

ATLANTIC DOCK, 

IRON AND MACHINE WORKS 
Ferris, Wolcott and Dykeman Streets 


OREGON LRON FOUNDRY} 
733, 740, 742 and 744, 

Street, New York. 

CASTINGS FOR 


CAS WORKS 
HOY, KENI TYEDY & CO... OF ALL DESCRIPTIONS, INCLUDING 


| ENG 5 NT 


ae Sobatite ai ; Greenwich 
SOUTH BROOKLYN 


HOY, KENNEDY & CO., i 


Office 98 Liberty St & F Kox 345 


J? “uth T\.} : 
A PUters, Lh2LNRAUST 


7s. Compr nsators, Self= 
A: ling Valves, Branches, Be nds, ce. 


PLANS, SPECIFICATIONS AND ESTIMATES 
MANUFACTURERS of every k f Gas Ma R I 
i 

Castings, Wrought Lron W <, Mult bular a Air ( 
Washers, Scrul 
complete for le 
gle ; Iron Koo " . t 
gated Iron or Slate; Iron D sand I Piy B 

| Coke Barrows, Fire 1 s, R ‘ y 
| Sto »p Valves, Tar Valve for R lating D lraulic M s 


Pressure Governors Street Mains, a ( “ | 














hausters that are unrivalled for varyir n ; Stea 
| gines, Boilers, bte,, F 
| Avents for G. W. EpGe’s Process for 
Retorts, 
Post Office Box 2,348, Office, 98 Liberty st,, N. ¥. 





VEIN EID WHIP Tee 
GAS } AL ty Lb tS WY OIR ND o 


R. M. POTTER & CQ.,, 
MANUFACTURERS 


CONSUMERS GAS METERS, WET AND DRY 


Station Meters, Center Seals 
Pressure Registers, and all kinds of | ssure Ga 
Experimental Meters and Standard 
Com And all apparatus ir se at the Gas Works x3 


14 Morris St., Jersey City, N. J. 


LACLEDE FIRE BRICK 


AND 
CLAY RETORT WORKS 
CHELTENHAM, ST. LOUIS MO, 





HAMBLETON & GREEN 


PROPRIETORS, 


Office, No. 1007, North Levee, St. Louis. 





Floyd's Patent Adjustable Main. 


\R BENCHES OF 1, 2, 8, 5 and 6 RETORTS. 


| i] 


eee Fire Brick Works, 


Corner of Vi id Twenty Third sts., Philadelphia By the removal of the front plate only the Main can be adopted 
Settings of any number of Retorts desired. The Patent Main 


A | OH & N E W K U VW “xT. n be applic the ordinary D shaped Mafn, It offers great 





fa cilitie for cleaning, and is not liable to stoppage. 
Manufa r of all is of Firne-] K, ( sz TILEs . 
suit all the different plans in use. Clay R ga FLOYD'S PATENT 
elias, Srdeny Spied Oh mheyt wetios Malleable fron Retort Lid. 


SABATTON’S PATENT 


WORKS UPON GAS. | 


Furnace Door and Frame. 


) 1: N Fats &TECHNICAT 
3‘ val tea * ao & i mn Les ; ahs Rerersto—J. A. Sabattan, Esq., Engineer Manhattan Gas Co— 
aluation, irification, ge ( il Ga istra- ae , 
tions., Svo. clotl Price, $f 35, Col. A J. White, Metropolitan Gas Co.—C. C. Mowten, Engineer 
aan WER—Gas Engineer's Book of | e, strated, New-York Gas-licht Co.—J. Mowten Saunders, Engineer Balti- 
4to. Price, 75c. re Gas Co,—John T. Harrison, Engineer Savannah Gas Co. 
ee on Se Sane Coal Gas, Raat. HERRING & FLOYD, Proprietors 
tion, enlarged, 4t cloth. P $ 
COLBU  N—The Gas Works of | 12mo., ards. SILAS C, FERRING, JAMES R, FLOYD 
Price, 60 cents. _ ae 
Cc ROL L — vort of the Proce ‘ the Art wit! PS — = = 
the Great Central Gas Consumers’ Company, Sy NEW PATENT PIANOS. 
Pric e, $2 50. 
Hi UGH ES-—Gas Works and Manufacturing Coal Gas, 12 RAVEN & BACON. 
Price, $1.50 
MASON—The Gasfitters’ Guide, pa I 5 nts (Established 1829.) 
DHUKRCOU RT—De I'Eclaira Ga Pa ki. J 
court 3d edition. Paria, 1863; Sy plates, $7.50 Warerooms Nos. 644 & 646 Broadway, N. Y. 
SS OSes Conmmare’ @ _ rene, One Manufacturers of Piano Fortes, with their Patent 
SW EET—Speclal Report on Coal, st t t “2 ? an 
Classification, and Cost, delivered over d t routes to va- Combination Sounding-boards, 
rious points in the State of New Y 2 ¢ STATI ’ : ore 
on the Atlantic Coast. Hy S. H. Sweet, w G al Maps. PAT ENT ED AUGUST 14th, 1866 
1 vol. 8vo, cloth, $3. ee ; 
Hs : ‘ ‘ $ ae . P This invention, introduced exclusively into our Pianos, is of the 
SUGG— Gas Manipula . ¥ i0US | oreatest advantage to the tone of the Instrument, .asit affects the 
Instruments a1 d Apparatus employed | ’ 5 04! | sounding-board, the very soul of the Piano, and produces thereby 
and « oal Gas, 8vo, cloth. Price, $7.50 a pure liquid tone greatly superior in quality and power to that of 
WILK INS—How to Manage Gas, 24 aper. I e, 25c. | the ordins ry Piano. Tne sounding-board released from its con- 
SCHILLUNG—tTraite d’Eclairage par G I £99 nection with the Piano case, and resting upon under sounding- 


boards, is relieved from the rigidity caused by such connection, 
For sale by and its vibratory quality increased. Our Pianos are first class 
D. VAN NOSTRAND, Publisher, n every respect, and purchasers will have not only our own gua- 

23 Murray Street and 27 Warren Street rar tee as to their quality, but also the guarantee of the reputation 
P 4 the instrument, obtained from the experience of our patrons 

(Upstairs). whe have used them for a generation. All lovers of this emi- 





New Jersey. (208¢ 


te Our new and revised Catalogue of American and Foreign | nently household instrument, as well as parties proposing to 
Scientific Books, 56 p. Svo., sent to any address, on receip: of six | purchasenew Pianos, are invited to call and examjne our assorte 
cents in postage stam os, 252 ment, 
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“Graham's. Patent Lamp Post 


ANTI-FREEZING. 















































N ORE SIMPLE, MORE 
CHEAP, MORE U-EFUL 


LESS LIABLE TO GET OUT OF OR- 
DER, ani gives a more PERFECT 
LIGHT thin any other Lamp Post 
known. It is the ONLY REALLY 
ANII-FRFEZIFG LAMP POST ever 
offered to the public. The improve- 
ment is applicable to OLD PosTs ata 
TRIFLING Cost. 

The invention consists mainly in 
dispensing with the interior gas pipe, 
by simply closing the bottom of the 
Lamp Post and tapping it five inches 
from the bottom for the service pipe. 
The top is fitted with a plug or stop- 
per to take in a short piece of pipe 
with the stop-cock and burner. h 
interior of the Post thus forms a 
large gas chamber and condenser for 
all moisture and impurities which 
fall to the bottom, leaving the gas 
free and pure at the burner. 

For manufacturing rights and 
rights to use, or other information, 
address 
J. W. GRAHAM, Chillicothe, Ohio, or 
Epirors American Gas-Licnt 
JourNnAL, 42 Pine st., N.Y. 








HUMPHREY’S 


CONDENSED DRILL, REAMER 
AND TAP. 
The best tool for Tapping Gas and Water. Address, 


WILLIAM HUMPHREY, 
Waterford, N. Y. 


Providence Steam and Gas Pipe Co, 
PROVIDENCE, RB. l., 


BUILDERS OF 


Coal and Rosin Gas Works, 


¥ For Towns and Manufactories. 


Estimates furnished of the cost of Works, and cost to 
manufacture Ges in any locality. 


GASHOLDERS. 
Iron Truss Retort House Roofs, 

ia Water Tanks, ~ 

4 Purifier Covers, Coke Barrows, 
Bs Cast Iron Socket Pipe. 


Particular attention given to Enlarging and Re-building Gas 
Works. 


244-6m 


is ; For Lighting Manufactories, our Rosin Gas Works have Pbeen 
succeastully used for many years past. They require but a small 
in eutlay, and afford a safe and economical light. 





FOR SALE AT MANUFACTURERS PRICES: 
Bxhausters and Compensators, 
Iron and Clay Retorts, 
Fire Brick, Clay and Tile. 
Roman Cement and Rosin, 
Station and Consumers’ Meters. 


REFER TO 

if Manufacturers’ Gas Co., Fall River, Mass. ; Youngstown, Ohlo 

Gas Co.; New Rochelle, N. ¥., Gas Co.; Homer and Cortland, 

N. Y. Gas Co.; Danbury, Conn., Gas Co. ; North Bridgewater, 

Mass., Gas Co.; Cold Spring, N. Y., Gas Co.; Rockville, Conn., 
Gas Co.; Tauntor, Mass., Gas Co. ; Pawtucket. R. 1 » Gas Co. 

Fareperice GRINNELL, President, 






























































J. C, Hantasory, Treas. 
8. Micverr THompson, Secretary. 
Office and Manufactory, corner of Pine and Eddy Streets, Prov- 
idence, Rhode Island. 
Office in Syracuse, N. Y., No. 1 Granger Block. 
HM. A. BHANCH, Agent. 

























































































CURLEY’S “INDEPENDENT DAMPER.” 
REVENT THE SUDDEN COOLING OF AND 


Destruction of Retorts, and facilitates clinkering, and in- 

creases the yield of gas. 

CURLEY’s PATENT “HIELD TILs prevents the rapid burning ow! 
and d¥truction of Retorts, and doubles the life of the Retorts 

Gas Companies who desire larger dividends can be gratified by 
adopting ‘‘Curtey’s Improvep Retort Sertine.” Send for de- 
scriptive circular. 

Address Tuomas Ccrier, Wilmington, Del., or to ©. EB. Saxvun- 
son, 42 Pine street, N. ¥., Room 18. 253 
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IMPORTANT TO GAS COMPANIES, 


>» H SPELMAN, MASON and BUILDER, 

e No 282 Third Avenue, corner 22d Street, New York, hav- 

ng made Bench Buil:ing and Setting Clay and Iroa Retorts a 

pecialty for neariy twenty years, wou.d respectfully inform those 

who are about Erecting new or Kepairing old Works, that he is 

prepared to do work in any part of the United States or Canadas, 
on the most reasonable terms. 251-6m 


Address as above. 





GEO, STACKY. HENRY RANSHAW, 


GEO. STACEY & CO., 


MANUFACTURERS OF 


GASOMETERS, 
Wrought Iron Roofs. 


And all kinds of Wrought Iron Work used in the erection of 
Gas and Coal On Works, Wrought Iron Bridges for 
Railroads and other purposes, Wrought Iron 
Joists and Girders for Buildings, Bridge 
Bolts, Jails, and Celis, Etc. 


Manufactory, Ramsay street, opposite O. & M. R, R. Depot, 
CINCINNATI, O. 
REFER TO: 
Cineinnati Gaslight Company Covington, Ky., Gas Company. 
Cleveland, 0., Gas Company. Baton Rouge, La., Gas Co. 
Davenport, lowa, Gas Co. Indiana; olis Ga. Company. 
Nashville, Tenn., Gas Co. Dayton, 0., Gaslight Com, any. 
Madison, Ind., Gas Company. Terre Haute, Ind., Gas Co. 
K. T. Coverdale, Engr., Cin. 
Roofs covered with either Corrugeted Sheet Iron or Slate, 


WM, STACEY. 





S. FULTON & CO., 
PLYMOUTH [RON WORKS, 
Conshohocken, Pa. 

Manufacturers of 
Pie Iron & Cast IRon Gas & Water Pires. 


Also, Heavy & Light Castings of every descriptien. 
412 Walnut street, Philadelphia, Pa, 
SAMUEL FULTON, THEO, TREWENDT. 





Curley’s Improved Retort 
Setting. 


— 


P. P. DEILY, 7. FOWLER. 


DEILY & FOWLER, 
89 LAUREL STREET, PHILADELPHIA, PENN., 
BUILDERS OF GAS-WORKS, 


MANUFACTURERS OF 


GAS-HOLDERS, 
WROUGHT IRON ROOFS, 
CHARGING-SCOOPS, COAL WAGONS, 
COKE BARROWS, AND ALL WROUGHT 
WORK CONNECTED WITH GAS-WORKS. 


Particular attention paid to the Extension ef Works 
and Repairs to Gas-Holders, Purifiers, Ete. Also, 
Builders of Water Tanks, Oil Tanks, Oil Stills, Ete. 
Rerer TO M. H. Jones, Easton Gas Co., Penn. 


Franklin Woolman, Burlington Gas Co.,’N. J. 
0. W. Goodwin, Camden Gas Co., N. J. 
Benjamin Acton, Salem Gas Co., N. J. 

D. H. Smith, Watkins Gas Co., Watkins, N. Y. 
W. F. Warner, Owego Gas Co., N. Y. 

E. Wilcox, Joliet Gas Co., Ill. 


Messrs. Woodbury, Walter & Petter, Kalamazoo Gas 
Co., Michigar. 


H. H. Fish, Utica Gas Co., N. Y. 


W. J. Ball, Terre Haute, Indiana. (221-lyr. 


VALUABLE PATENT ON SALE, 
FOR THE UNITED STATES. 











| 














Bailey’s Patent Pyrometer 


ATOW BEING EXTENSIVELY MANUFACTUR 
i rp in England by J. BAILEY & CO., Albion Works, Sal 
ford, Lancashire, 
factory. 


The profits on the manufacture are verg satis 
Apply to the Proprietors, or to 
W. B. EDWARDS, 


252-8t 858 State Street, New Haven, Conn. 


ASHCROFT’S 
Patent Low-Water Detector, 
FOR PREVENTING THE EXPLOSION OR 
Burning out of Steam Boilers. 
More than 7,000 of these Instruments now in use. 
PRICE, $50. 


The Detector insures your boiler against burning out or explod- 
ing, and against the collapsing of flues, which is caused by low 
water, JOHN ASHCROFT, 
205tf 50 John-street, New-York. 
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ORA ComPant’s 
13.50) Wiel 
ng $ 1 Lead 


NG.— 
of the Pec 
sti ‘ ‘ 
250 Ibe. ¢ 
th partion 
2 poe tie BOW BN, Seo Niada. 
nQST LEAD North 1s 
Os ps tn . 
ee, a or 75 Malden Lane, : 


BOILER CEMENT. 


(Extract from Testimonial from Merrick & Sons’ Southwark 
Foundry, Philadelphia.) 


INTL 
100 lbs PAIN? (CO 
4 so oRED PAINT (Cc 

CoLORE as 


“Mr. 8S. Bowen, Secretary Pecora Lead Company .—Your Me- 
tallic Cement 1s beiter than Red or White Lead for making *team 
Joints, or Patching. Hot rivets do not affect the Cement; we use 
it in join’s of light tanks, im the place of caulking. and they do not 
leak. We use it aiso on gas-holders. 

“J. J, GREENFIELD. 
** Foreman of Boiler Department. 

(Extract from Testimony from Superintendent Chelsea Gas Ce., 
Massachusetts.) 

“ We are mueh pleased with the Pecora Paint; it is just what 
Gas Company's want; it dries while the water is running down 
the holders; and we would not hesitate to have them settle imme- 
diavely. 

“ The Pecora Company's Steel Color is remarkable for the beauty 
and finish given to machinery and all iren work, giving a finish su- 
perior to any paint yet introduced and used by Wm. Sellers & Co., 
Me:rick & S8on’s, and others.” 

Offices { New Nork, 75 Maiden Lane, 
J Philadelphia, 150 N. 4th Street 








COURSE OF TEN PRACTICAL WORKING 

Z Lessons of two hours eaoh, either in Chemistry, Metallurgy, 
or the art of Assaying, including Instruction, use of la oratory, 
machinery, fuel and apparatus, with all chemicale furnished te 
pupils. Working tests of eight pounds of ore, iuciuding crushing, 
grinding, roasting, amalgamating and retorting, with final assay, 
to give the working value of ores. 

Full analyses of minerals or assays of ores of any kind, made 
by either dry or humid process. 

Consultations en any branch ef Chemistry or Metallurgy. For 
terms, which are moderate, apply to 

EDWARD N. KENT, 
Practica) Chemist and Metallurgist, 

Ko. 287 West lab Street, New York. 
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H. R. WORTHINGTON’S 





rr 


PATENT WATER-METER, 


This Meter is also used for the measurement of Oil 
—it combines 


ACCURACY, SIMPLICITY, and REMARKABLE DURABILITY 
with such ease and certainty of motion, as to offer no appre 
ciable obstructions to the flow of water in the pipes to which it 
is connected, as it runs and registers upon three inches head, 
er when delivering the smallest stream. Theve qualities, 
with its low cost, have caused itsextensive adoption by corpora- 
ons and individuals,in many of our largest cities. 
HENRY R. WORTHINGTON, 
61 Beekman steet, N. Y. 





WILSON & GARDNER, 


MANUFACTURERS OF 
Clay Retorts, Fire Brick, Tile, Etc., 
OF THE BEST QUALITY. 
ALL SHAPES AND SIZES MANUFACTURED TO 
ORDER PROMPTLY. 
Lockport, Westmoreland County, Pa. 





FIRE BRICK. 
Bull- 
No.1. Arc Wedge. Key. Jamb. Circle. head. Soap. Split. 


JUWY 


NATIONAL FOUNDRY 


AND PIPE WORKS. 
Office and Works—Carroll, Pike, Smal!man and Wilkins 
Streets, 
PITTSBURGH, PA. 


wm. SMitTtrt, 
Manufacturer of all kinds of GAS and WATER PIPE, BRANCHES, 
CONNECTIONS, T’s, ELBOWS, and ALL CASTINGS USED 
AT GAS AND WATER WORKS, 
offer special inducements to parties wishing to purchase, 
my Pipe is Smooth, regular in weights, aud cast vertically. 


hy 
| 














N. B.—Pipe from 8-inch and upwards. cast in 12-ft. lengths. 
G8 SEND FOR CIRCULAR AND PRICE LIST. ge 
149 





JESSE W. STARR & SONS, 
Camden Iron Works, 


Camden, New Jersey, 
MANUFACTURERS OF 
All kinds of Castings and Apparatus for Gas Works, 


WROUGHT IRON ROOF FRAMES, 


for Retort and other houses. Retorts and all castings required 
for setting the . in the latest and most improved model Wass- 
BRS, CONDENSERS, SCRUBBERS and EXHAUSTEks, for relieving the Ke 
torts froin pressure. PURIFIERS, varying from 2,000 to 2,000,000 
cubic fect daily purifying capacity. 


Wrought Iron Lime Sieves, 


for Purifiers. Station Meters of all sizes. 
GAS HOLDERS, 


Telescopic and Single, 


with cast iron guide and suspension frames. GAS GOVERNORS 
or KEGULATORS. STi KET MAINS, from 13g to 48 rncies Dia- 
wetar, for WATER or GAS. Street Main connections, sucn as 
Braxcues, Beni, Deirs, Sixves etc. 


STOP VALVES, from 3 to 80 inches, for both Water and Gas. 
WROUGHT IRON WORE. 


All the Smith and Sheet Iron work required in and about Gas 
orks. 226-tf 


T. F ROWLAND. 
Continental Works, 
Greenpoint, Brooklyn, N.Y. 


NEW YORK OFFICE, 64 & 66 B}SWAY, ROOM 33 


ENGINEER, AND MANUFACTURER OF 


VIC COTe eae 


fag 


= 
ef 





GAS-HOLDERS 


OF ANY MAGNITUDE, 


Condensers, Scrubbers, Purifiers, Retorts, Hydraulic Mains, 


and all other artic! « connected with the Manufacture and 
Distribution of Gas, furnished with despatch: Plans 
and Specifications prepared, and Proposals given 
for the necessary Plans for Lighting Cities, 
Towns, Mansions, and Manufact 


PROFESSOR HENRY WURTZ, 
SCIENTIFIC AND PRACTICAL CHEMICAL 
AND GEOLOGICAL EXP! 
26 Pine Street, Room 36, New York 


(Office Hours 1 to 4 daily, except Saturdays.) 





: . , } 

Geological Explorations and Reporte—Chemical Analyses—Ad- 
vice and Investigations in al! the Chemica! Arts—Chemical Inven- 
tions and Improvements made. 





| 
[Professor W. makes a specialty of Gas-Cuemistry, and the An- | 


alysis of Gas and Gas Coals. Has unequalled facilities for this 
purpose; is an Editor of the AMERICAN GAs-LIGHT JOURNAL AND 
CuemMicaL Repertory. 

Formerly a Chemical Examiner in the U.S Patent'Office; and 


peculiarly competent in relation to Patent Right 
and Infringements.) 


Contested Cases 





B..8. BENSON & SON. 


ALLENTOWN, PA., 


MANUFACTURERS OF CAST IRON 


GAS AND WATER PIPE, 


AND FITTINGS FOR 
GAS AND WATER MAINS, ETC. 


Cast Vertically, in Lengths of 123g Feet, and all Sizes from 8 to | 
80 inches. 

Orders filled with Promptness and Despatch, and Warranted t 
give Satisfaction. 

GS Works and Office, Lehigh Valley, Allentown, Pa, 222-lyr 


SCHOOL OF MINES, 
COLUMBIA COLLEGE, | 
EAST 49th STREET, NEW YORK. 


FACULTY: 
F. A. P. BARNARD, 8.T.D., LL.D., President. 
T. EGLESTON, Jr., E. M., Mineralogy aud Metallurgy. 
FRANCIS L. VINTON, E. M., Mining Engineering 
Cc. F. CHANDLER, Ph. D., Analytical and Applied Chemistr;, 
JOHN TOKREY, M.D., LL.D., Botany. 
CHARLES A, JOY, Ph.D., Genera! Chemistry. 
WILLIAM G. PrCK,LL.D., Mechanics 
JOHN H. VAN AMRINGE, A.M., Mathematics, 
OGDEN N. ROOD, A M., Physics. 





JOHN 8. NEWBERRY, M.D., Geology and Palaeontology 

The vlan of this School embraces a three years’ course for the 
degree of Encineek of Mines, or BacHELOR of PHILOSOPHY 

For admission, candidates for a degree must pass an examina 
tion in Arithmetic, Algebra, Geometry and Plain Trigonometry 
Persons not candidaies for degrees are admitted without examina- 


tion, and may pursue any or all of the subjects taught. For fur- 
ther information and for cata!. gues, apply to : 
Die. Cc. FE. CHANDLER 





Juss W. Brann. Buns. A. Sraar. Baws. F. ARCHER. 


80-Lyr. Deak OF THE Facc.ry. 








STAN LBYIS 
HYDRAULIC GAS MAIN. 











Nos. 11, 18 &15 Adams Street, Brooklyn, N. Y. 
MANUFACTURERS OF ALL KINDS OF 
Castinrs. Iron Buildings, Store Fronts, 
Colamns, Girders and Beams. 
ALSO, 


Gas Works Castings of all kinds. 


Steam Engines, Mill Gearing, Hydraulic Presses for the manufac- 
ture of Linseed and Cotton Seed Oils, Sugar Mills, Single and 
Double Action Pumps, also Steam Pumps, Coal Oil Machinery, 


| High and Low Pressure Boilers, Tanks, Kettles, Soap Curbs, &e., 


MADE AND REPAIRED AT THE SHORTEST NOTICE, 


Wa. TAYLor. James A. TAYLOR. Epwis 8. TAYLor. 


GLOUCESTER IRON WORKS, 
GLOUCESTERCITY, CAMDEN COUNTY, N. J., 


MANUFACTURE 


CAST IRON GAS AND WATER PIPE, 
STOPVALVES FOR GAS OR WATER, 


GASHOLDERS. 223 





SPECIAL NOTICE 
TO GAS-LIGHT COMPANIES. 


REMOVAL. 


i be OFFICE FOR THE SALE OF THE GENU 


ins Sabbaton’s Patent Coke Screening 
Shovels is now at 96 Matpen Layne, where all orders will be 


pr mptly filled. 


Recent improvements haye made them indispensible to Gas 

0. R. BUTLER, 

253 Sole Agent, 96 Maiden Lane. 
WILLIAM S. CARR & CO., 


Succesor to Sawyer & Co., 


Companies 


BOLE MANUFACTURERS OF 


Carr’s Patent Water Closets, 
SURINAL VALVE, &c. 
Also Manufacturers and Dealers in PLUMBING MATERIALS OF 


EVERY DESCRIPTION . Plumbers’ Brass Works, Earthen 
Ware, Pumps, Iron Drain Pipes, Traps and Sinks, Cop- 
per Bath Tubs, Showers, d&c., &c. 


MANUFACTORY, MOTT aa VEN, 
106, 108, and 110 Centre Street, cor. Franklin, 
NEW VORK. 


Illustrated Gatalogue and Price List sent on application. 
1u2-1T6 





The New Light. 









$500 REWAMD 


Will be paid to any one who can produce from OXYGEN GAS 
or any other source, a light as cheap as that supplied by the Hy- 
drocarbon Light Company, or that can prove that one foot of New 
York gas cannot be made by their process to give a light equal to 
three feet. Suitable for all purposes of illumination. May be seen 
o practical operation at the Company’s store, T4 Maiden-lane, or 
at 839 Broadway, New York, and Messrs. Oppenheim & Co.’s, 251 


| Falton street, Brooklyn. 219 
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BALTIMORE RETORT AND FIRE BRICK WORKS. — 


LLL ll 


GEHO. CC. HICKS & CO. 


Clay Retorts for Gas Works and Sugar LP LE 
lvefineries. 


Tiles and Blecks of all kinds. 











FIRE BRICK. 
Fire Mortar, Fire Clay and Sand, 


All kinds of Fire Clay Materials, 





The only XX Fire Brick. 





GEORGE C. HICKS, B. C, HARRIS, Jr, 
AUGUSTE LAMBLA, Z. F. PARUS. 


HARR 


PRACTICAL GAS WHER 





Aw : PP AX Se A AA AS ALY 
a 


STA BOISIztEYD 1845. 


MWANUPACTURERS, 


os. 1115 and 1117 Cherry Street, Philadelphia, Pa., 
To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus ; Also turnish all other Articles 
appertaining to the.use of Gas Works. 


a 


a 
Continue as heretofore at the OLD ESTABLISHMENT, N 


From our long Practical Experience of the Business (covering a period of 20 years) and from our personal supervision of all 
WW ork, we cun guarantee all orders to be execute d promptly, and in eve ry respect satisfactorily. 


J. Wesley Harris, Washington Iarris, Wm. Wallace Goodwin. 


Organi ed under the General Manufac uring Laws of the State o} New- York. 
SAMUEL DOW N, I RESIDENT, 


HENRY CARTWRIGHT, Vice-Presipenr. RICHARD MERRIFIELD, Sxorgrary axnp TreasuRes. 


Trusters: 
SAMUEL DOWN, WILLIAM HOPPER, R. H, GRATZ, HENRY CARTWRIGHT, RICHARD MERRIFIELD, 
THOMAS C. HOPPER, Superintendent at Philadelphia, 


This Company is now prepared to furnish WET AND DRY GAS METERS, STATION METERS, GOVERNORS, PRESSURE INDICATORS AND 
REGISTERS, SERVICE and METER COCKS, and all articles in their line appertaining to the use of Gas Works. 

The combination ot Mechanical and Scientific Skill, and the long experience of the several members of the Company, is a sure guarantee of durability, accuracy 
snd excellence of Workmanship. Orders addressed 


AMERICAN METER COMPANY, 


No. 23 West, Street, Boston, will meet with prompt attentio,, 


Vest Twenty-Second Street, New York, 


PREMIUM eas STOVES. YA QT i) NI N T B. 3S BENSON, 
New, Cheap Clean, Simple and Healthful. U ASI IRON Cr A S A N D 


MANUFACTURER OF 


Arch and Twenty-Second Streets, Philadelphia, 






No odor, no dirt, no soot, no ashes, no coal box, W A r E R F ] P } | 
mo punching and renewing fires. AND FITTINGS FOR SAME. | 


S er ro pe GAS STOVE 6 Inch Pipe in 15 ft. Lengths, | casT iRON PIPES AND FITTINGS 
s truly scientific invention received the premium at the State FOR 
MVsLinwba nae wera) =6SM ETH & BELLIS, 
1a ca) ™ mn fR\ fe) W 


} 
cellence and superiority from some of our most scientific and in- i 6) a | GAS AND WATER MAINS. 
POW W WO is | 


finential men have voluntarily given, and will be furnished upor 
application. 


5 LX : = iS] All sizes from 8 to 80 inch cast vertically in 12}¢ feet lengths, 
These stoves may be seen in operation at Messrs. Bliss & Co.'s, YORK AND MOYER STREETS, Office and Factory 52 East Monument street. 
95 Bleecker street, or at No, 42 Pine street, Room 18, where infor- | 
mation may be obtained. PHILADELPHIA. | BALTIMORE MD. [184 
elie : : G2" Gas Worke Castings of all kinds. 238-8m_—| ‘ 5 


WORTHINGTON’S STEAE Pum P. THE AUBIN BALANCED 
Extensively ased by J e H s Tih E M ANN. aan — VATER METER 

GAS-LIGHT COMPANIES, ANALYTICAL CHEMIST, VALVE \ 4iu AE ’ 

For sale at greatly reduced prices. Also, a new and highly suc- | 


. > . 7) 2 
Pecstul Punt driven by meter mesure requiring wc onknly wc: | Metallurqist & Mining ¢nqineer I 
repairs, andthe most economical water motor yet constructed. | 


( Used alse fer Oils and Liquors) 
S NOW IN USE BY MANY CITY WATER 


<a v | Companies, because of its Lew Price, Siupricity, Dcrasi.iry, 

Patent Gate for Water and steam-stops. CCED AND SELVEP SOUEET. | ACOURACY UNDER ANY Pressure, and, (a great advantage,) be- 
cause it runs with less head than any other meter used. 

Manufactured by H, Q. HAWLEY, Albany, N. Y. 


4 


HENRY R. WORTHINGTON, 


165 CHAMBERS STREET, N. ¥. 
61 Beekman-st. New York. tf 
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DE N iN Is Li ONG @w CO., J. Vavowas Merrick, W.H. Merrick, Joun KE. Core. 


UNION PIPH WoRTs? SOUTHWARK FOUNDRY, 


Ys tas) 2 


LOUISVILLE PIPE FOUNDRY, 


AND 


Union Foundry and Machine Shops 


FIFTH AND WASHINGTON STREETS, 
PHILADELPHIA. 
VERRICK & SONS, Engineers, 


MANUFACTURERS OF EVERY DESCRIPTION OF GAS MACHINERY. 











j LOUISVILLE, KY ts, Bench Castings, Condensers, Washers, Scrubbers, Wet 
4 Dry Lime Purifiers, Coke Wagons, Fire Tools, Wrought Iron 
* Bars, Gas lers, either Telescopic or Single, with Sus- 
n Framescomplete; Wrought Iron Roof-Frames, for Iron 
p Cocks, Exhausters, Steam Pumps, Boilers and 
s, Stear r Hand Air Pumps for proving Street Mains, 
Seals, Governors, Wrought or Cast-Iron, Line Sieves for 
i a” Machines for Lifting Purifier Covers. 


MERRICK & SONS, 
and Washington Sts, Philadelphia. 


ZBALCL MORE RETORT AND 
CIR BRICK WORKS. 











| . \ 
| pels LI) ¢ 1 
| CAST IRON GAS AND WATER PIPE GEO. C. HIChS & CO. 
All Pipe Cast Vertically in I 
| 2 inch Pipes in 8 feet lengths 3 t | Clay Retorts for Gas Works, Sugar Refineries, pa 
in 12 feet lengths | Settings for both Clay and Iron Retorts; a 
| RETORTS AND MOUTH PIECES STS | Fire Brick of unusual Refractability. m 
CONDENSING PIPE, HYDRAU! MAINS | a! 
PURIFIERS, DRIPS, ELBOWS, ‘T’s GEORGE C. HICKS, 
CROSSES, SLEEVES, \ 5. AUGUSTE LAMBLA, ZENO F, PARUS, 
&e., do., & 


JAMES J. WALWORTH & CO., 


GAS-HOLDERS LNo. 1 Bath Street, Boston, Mass. 








And every description of work ne iryv : Wate 
Companies. MANUFACTURERS OF 

Steamboat and all kinds of Steam Eng g 5 g an iA PAS 
Heavy Castings. ) see NS AV A NO orw \S ANTES bP) 
TEIN AA) IES AY ANTAPTR IN TERA TED S ~ They are equal, if not superior, to the imported Tips, and are 
Se eS NN SUS WV SV ee ich lower in price. Manufacturers of, and wholesale dealers in 

BS. Ty. BHN'TOr aT Brass and Iron Gas Burners, Burner Pillars 
ws Gas Pliyers. Brown's Patent Pipe Tongs, ; 
MANUFACTURER Stanwood’s Pat«nt Pipe Cutters, Bur- 


ner Cleaners, Hill's Patent Solid Dies. 
Malleable Iron Gas and Steam Fittines. Importers of Scotcn Ties 








WROUGHT IRON AND GALY ANIZED 


THE PERFECT TUBE 


For Steam, Water. or Gas. 


STREET AND DEPOT. ie aie eon GAS APPARATUS 





f 
GEO. H. KITCHEN & CO., / 


Corner John aud Adams Street, Brovklyn 
ALSO 


L A MM. P eo 58 John Street New York it) | For Country Residences, Public Buildings, &c., 
Se FROM S300 UPWARDS. 


— R. D- WOOD & ¢ co : EVERY DESCRIPTION OF GAS FIXTURES, 
MANUPACTURE! _ . ° ‘ : 
The Lamp offered by this Company has CAST-IRON PIPE, RET bo Gas Fitting in all its branches f 
> Dp = « Office, 400 Chestnut | “tee 591 Broadway NEW YORK. r 
been brought to a degree of Prrrecrion PHILADELPHIA. suttiikedaaiaiia r # 
not equalled by any other Lamp in the tintin c. GEFRORE R, : 
market. - Sant © Manufactur vd of ¢ 

GAS-BURNERS, 

It is the Cheapest, [landsomest, Most For Lighting and Heating Purposes. , 
Durable, Most Difficult to Injure and Most Gas HeaTING AND CookING APPARATUS ; Frtrers' Proving APPARA- ® 





Easy to Repair, Most Easily Lighted, and S$. H. HENDERSON, ae et Agent, 529 ihiisineiths al st., bet. Market & Arch st., Phila., Pa. 
Most Economical Street Lamp used in We. 178 BROADWAY. ten FLOOR asinine 
every respect. — ; : “THE FINEST CHROMO EVER 
. s hye THE AUBIN BALANCED PRODUCED IN AMERICA.” 

In Use in Over 300 Towns and Cities. VALVE WATER METER, 





et 





- 


Send for Descriptive Pamphlet and Price (Used also for Oils and I = , % 
Lists. , now in use by many City Water Cos., because of it W price a MORNING PRAYER,’ 4 
simplicity, durability, accuracy under any pres i (a great An exact reproduction of the charming original by the eminent 
—= advantage) because it runs with less head than y meter used. | artist Joun PHILLIPs, Sent post-paid by mail. Send for circular 
Manufactured by H. Q, HAWLEY, Alba N. Y. The trade supplied on liberal terms. 


THE HEATH & SMITH MANU- 


a = E. H. TRAFTON, Art Publisher, 





FACTURING COMPANY, MORRIS, TASKER & CO., | 115 Madison Street, Chicago. : 
eg For sale by first-class Picture Dealers throughout the Uni- ; 
PORTLAND, CONN. PASCAL IRON WORKS. | ted States. 5 
_agrige opening | ‘HE ART REVIEW; AN EXPONANT OF i 
6 “cD > > ; > j 
SALESROOMS: PHILADELPHIA, | | Art for the People. Devoted to Art, Music, and Literature . 
. Manufacture Wrought Iron Welded Tul for Gas, Steam or | Every home should haveit. Only One Dollar a Year. 
44 Murray Street. New York City. ener ¢ Hagens seeee Sane ELGIN GOLD WATCHES GIVEN AWAY, and the most liberal 
54 Randolph Street, Chicago, Til. GaLvanizeD Wrovaut IRon 1 _ cash commission to Agents. For sale by all News- dealers. ; 
ARTESIAN WELL PIPES si ines IO 7 
tn SMORMIMEG PRAYER” 
of Wionght or Cast-Iron, screwed together, flust side and t UN OUSINIUWS a RA u (Sik. } 
mATME Gas-works Castings, Retort 1 Be Ca gs for Coal Gas ** The fineest Ouro rox Mad - 
AGENTS: 7orks,; Cast-Iron Street Mains, Bends, Bra I $s, &c = Sa ae Par aac ee ne canon : } 
KEEN & HAGERTY, Baltimore, Md. Gas and Steam Fitters’ Tools, &e, Agents wanted throu kout the Northwest to sell new and beau- | 


4 Thomas T. Tasker, Jr. Henry G. Morris Address Ee. H. TRAFILON, Art Publisher, 
8-6m. Office and Wareroom, 15 Gold-street, New York 115 Madison Street, Chicago. 


CHAS. E. ADAMS, 20 Milk St., Boston, Mass. | Stephen Morris. Stephen P. M. Tasker. | tifal Engravings at a large profit. Exclusive territory given. if 
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MORRIS, TASKER & CQ., : 
PASCAL IRON WORKS. : 


ESTABLISHED 1821, 














Offices 209 South 3rd Street, Philadelphia, and 15 Gold Street, New York. 


z 


FOR GAS WORKS MACHINERY, ADDRESS 209 SOUTH THIRD STREET, PHIL. 


Manufacturers of Wrought Iron Tubes for Gas, Steam and Water, Lap-welded American Charcoal Iron Boiler Tubes, [ron 
and Brass Fittings, and Gas and Stcam Fittings of every description. 


Especial attention is called to our LMPROVED COAL GAS MACHINERY. 


Rererences—Detroit Gas-Light Company, Michigan: Elizabeth Gas-Light Company, N. J. ; Hudson City Gas-Light Com- : 
pany, N. J.; New Brunswick Gas-Light ( ompany, N.J.; Lancaster Gs as-Light Company, Pennsylvania ; ; Williamsport Gas-Light . 


Company, Pennsylvania; Eliira Gas-Light Company, N. Y.; Chicago Gas-Light and Coke Company, Illinois : : also » number of 
other Companies. 




















STEPHEN MORRIS, THOS, T. TASKER, Jr, STEPHEN P. M. TASKER, HENRY G. MORRIS. iq 
ahem = ~ a —————— i 
Advertisin Index WATER METERS, PUMPS, ETO. Inventors’ Dep arument. ie 
4 x - > . = 4S 
a q ° Ashcroft’s Low-water Detector, 50 John street, New York..... i A Parents ake GRANTED FoR SEVENTEEN Years, the 4 
Aubin Water Meter—H. Q. Hawley, Albany, N. Y. - ° | following being a schedule of fees : e 
G9" In looking for advertisements, see figures 1 to 9, within | Cast Iron Gas and Water Pipe—Smith & Ellis, York ‘and Moyer at “4 
brackets, at head of advertisement pages. strecte, Philadelphlss 2.0... ccswascccsescvascesseseccce 8 On filing each Caveat seater eeeeeeerseerers $10 
Cast Iron Pipes for Water and Gas—Riley A.Brick, 89 Whit te On filing each application for a Patent except 1 : 
eal Co cccerrsecccccceseescecce 5 = 
GAS-BURNERS, APPARATUS ETO TS Was noes nedineud cde eeaanehdeesanrnrebaxcces 2 ' for al ap “1P on e 
Cambrides Ges Stoves. B “te pe Steam Pumps—H. R. Worthington, 61 Sete st. New York.. 8 On issuing eac peek. a atens. . eagle 
sg ee ene ear wanes Valves for Water, Steam and Gas—Ludlow Valve Man’g a Ou appeal to Commissioner of Patents...... 20 
Centractora for Gas-Works, Etc—Murray & Baker, Fort | 198 River street, Troy, N. Y 4 On application ge ae | a 
Webs Bak: 55: Coe 98 River strect, Troy, N. F . cc sco coccccccccecsecscoeses ~f 43 
c tacoma gnc peters shemale alge --** " | Water Pipes, etc.—S. Fulton & Co. 412 Walnut street, Phila..... 1 On application for Extension of Patent...... ” 7 
hampion Gas Burner—Cremin & Co, » 958 Third Ave., N.Y... 3 | water ¢ losets, etc.—W lliam 8. Carr & Co. 106, 10S, band 115 On granting ie: Bd. cc ksccvceses) 
Fairmont Gas Coal Co.—Office, 47 Exchange Place,N. Y .... . 8 | Centre street, New York....-. 000.0025 - 25 ce eceeeecencees 8 On filing a Dieclaimer..........e-cecceses 10 
Gas Retorts, Etc.—George C. Hicks & Co., Baltimore, Md...... 9 | Wesect'Nen Yon Meters—H. R. Worthington, ¢ 61 Beecman 1 Un filing application for Design (34 years).. 10 ’ 
Gas Fixtures, Etc.—Archer & Pancoast Manufacturing Co.,9, [| * TTT ttereeeeeees ; On filing applicetion for Design (7 years)... 15 
M1 and 18 Mercer street, New York................ inoue e CLAY RETORT WORKS. On filing application for Design (14 years).. 30 
Gas Engineers and Contractorsa—Moy, Kennedy & Co., 111 | Retort and Fire Brick Works—Geo. C. Hicks & Co., Bal.imore. 7 mene - 
a4 ee : en ————— 
ee I POU Cic cichanhasd inehbebeavne beer osee Y Baltimore Returt and Fire Brick Works—George C. Hicks & Co. 9 
Gas-Burners—C, Gefrorer, 529 Commerce street, Philadelphia, | B. Kreisher, Clay Retorts, Ete,, 55 Goerck street, New York.... 5 e OB PRIN T IN (Gs. 
ae e © cess eceeees sdenaucexncswecse<cccs OI Brooklyn Clay Retort Works, Van Dyke et. Brooklyn, N. Y..... 5 
Gas Meter SManatiatapera-sMastie & I Bro., 1117 Cherry street | Jersey City Fire Brick Works.—J. H. Gautier & Co., Greene, 
pir rah Materials—John K. Truax & Co , Pittsburgh, Pa. 3 Essex and Bergen streets, Morris Canal Basin, N. J.......... 5 | STOCK CERTIFICATES, 
PP Tsicchipereehegate s900e0es suvesececons ap 8 | Laciede Fire Brick Works, 1007 North Levee, St.Louis, Mo 5 | : : a 
Gas Apparatus, &c.—Geo, H. Kitchen & Co., 561 Broadway... . 9 | Mannattan Clay Retort Works, 15th st. near AY. C, New York... 4 ASSESSMENT RECEIPT BOUKS, 
Gas Burners—T, G. Arnold, 224 1 226 West 2ist st.,N. ¥. .. 9 | Philadelphia Fire Brick Works Vine and 23d sts. Philadelphia... 5 
Gasomet Ew—G “ Stac io >) } we . . | Olay Retorts, Fire Brick, Tiles, etc.-~Wilson & Ga:duer, Lock- TRANSF ER JOURN YALS, 
+ ers, Eic—George Stacey & Co. Cincinnati, O.......... 6 4 port, Wastumorland Couuty, Pa.........6  e-cesceeccees 5 se . 
Gas Fixtures, Ete.—Miichell, Vance & Co., 597 Broadway..... Retort Setting, Curley’s “'Todependent “Damper * i—Thomas CIROCU LARS, 
Gasholdere, Ete.—D Ss 89 Le ; m 6 | 9 Wilwington, Del., or C. E. Sandersou, 42 Pine street | 
~ Ray SERGORN, SO Laurel stevet, ShBadeighia °| T. Wg Wilels Wis isakactsess nap pleticasnere rigs «sae 8 | HAND BILLS 
Gas and Water Pipes—R. D. Wood & Co., Phil..........-.0005 2 | | 4 
Gas and Water Pipes—B. 8. Benson & Son, Alientown, Pa..... 7 | MINING MACHINERY, ETC. OARDS, 
Gasometers, &c.—Keystone Lron Works—2132 Filbert st., Phil. 4 | Mining Engineer—J. H. Tiemann, 240 Pearl st. New York...... 8 BILI HEADS x 
Gas and Kerosene Fixtures—Tucker Manutacturing Company, | gehool of Mines, Columbia College, East 49th st.............. 0 7 | | : : , 
89 and 41 Park Place, N. Y.,and 119 Court street, Bosten.... 2 «| BLANK FORMS FOR GAS COMPANIES 
Jersey City Gas Meter Works. 14 Mortis at., Jersey, N. J... 5 | LAMPS, STOVES, PETROLEUM, ETO. E ; 
Ludiow Valve Mf’g Co., 193 River street, Troy, N. Y .......... 4 | B-anson’s Patent Lamp Post—Editors Gas-Light Journal,No. 49 | And every kina of Job Work that may be desired, ex- 
Lava Gas Tips, etc., etc. —James J. Walworth & Cv., 2 Bath st., | ek ty PR Fee er 2 | eeuted at the office of The Ameaican Gas-Licurt Jour- 
Poston, Mags....... pabe hbk etabeeue Dpeedee $4u)Kewrt aieneve 9 | Lamps, &c.,—Julius Ives & Co., 49 Maiden Lane, N. 6 | nat, No 42 Pine street, New York. 
Oil and Rosin Gas Works—John Butler, 126 Maide:. Lane, New | Street and Depot Lamp—Heath & Smith Manufacturing Co., 44 
VOrK...ceccccccecceveees Reccceo ese ore cvcvcccese gapanees 2 Murray street, N. York aud 52 Randolph st., Chicago, Ill... 9 | —— - ——— = — 
7 | 
pare eng a Wood Traye—John L. Cheesman, 147 * MISCELLANEOUS. | THE “AMERICAN » 
t. 9 He. FE cccccrccce SeWnS SOO HS: 6e0ee Fedecce 0 | 
Patent Gas Exhauster—Smith & Sayre, 95 Liberty st... ....... 4 | Analytical Chemist—J. H. Tieman, 165 Chambers st., N. Y..... 8 | GAS-LIGHT JOURNAL. 
West Fairmount Gas Coal Mines, Uifice, Baltimore Md......... 9 | Boiler Cement—vffices, 70 Maiden Lape, New \ork and 150 N. 
Wooden Gas and Water Pipe—Wyckoif Bros. & Co. bimira.... 4 | Fourth street, Phil.... ....... Sedbes scsranes ensesseensees OI AND 
' 
GAS COALS, Humphrey's Condensed Drill, Reamer and Tap................ 2 | , = . . : — 
Gas Coals—Bird, Perkins & Job, $6 South street, New York..... 3 | Despard Coal, 32 Pine street, N. Y....... Wetbenes pine a a Cl | E M IC AL REPERTO RY > 
Gas Coals—F. H. Odiorne, 146 Broad st., Bosten, or C. B. Swain, | Gas-Light Journal American and Foreign Patent Agency. edhe ok 10 1 4, published at No. 42 Pime Street, on the 2d and 16th o 
ee ee eee g | Professor Henry Wurtz - Office Gas-Light Journal. ...... - 2] sogni jal — 
- . : . | every month, and is a recognized official organ of- 
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